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HAS LATE^fij>UBUSHED THE FOLtOWmG WOR^, 


A HISTORY ot NEW YORK, from tffc beginning of the 
World to the End of the Dutch Dynasty, containing, among many anr* 
prising and curious matters, the Unutterable Ponderings of Walter the 
Dottbt^y the Disastrous Projects of William the Testy, and the Cbivile 
lie Achieyements of Peter the Headstrong, the three Dufeh CleyeniQFS 
ofiN&rr AiSslofCn^n^ be*ng the only Auihenjjfc History of the TImei 
that ever hath b( t n pnblished. NeuT tdUtm, By Dieo&ioB KiiiC» 
KEKBOCKER, Author of the Sketch Booh. 8vo. 12«. *“" ^ 

MEMOIRS of the LIFE of ANDREW HOFER, containing an 
Account of the Transactions in the Tyrol, during the Year1809. Taken 
from the German. By Charles Hfnry Hail, Esq. 7s. Od. 

SKETCHED, I/LSlRIPTIVE of ITALY, in 1817 and 1818, 

with a brief Account oi Travels in various parts of France andlSwitnsr* 
land in the same years. 4 vols. small 8vo. 828. 

RICCHFDA, Tragedia, di Uoo Foscolo. 8vo. 7s. 6d. 

ADVICE to JULIA, A Letter m Rhyme, fscap. 8vo. Second 

Edition. 78, Gd. 

J ai vu les mcBurs do mon terns; et j’ai public cette letlre. 

A VIEW of the AGRICULTURE, MANUFACTURES, STA¬ 
TISTICS, and STATE of SOCIETY of GERMANY, and Parts of 
HOLLAND and FBANCE, taken during a Journey through those 
Countnes m 1819. By W. Jacob, Esq. F.R S. 4to. li. 16a. 

JOURNALS of TWO EXPEDITIONS beyond the BLUE 
MOUNTAINS, and into the interior of NEW SOUTH WALES, 
undertaken by order of the British Government in the Years 1817-16. 
By John Oxley, Fsq., Surveyor>General ol the Territory and Lieu¬ 
tenant of the Royal Navy. With Maps and Views of the Interior, or 
newly'disGOYered Country. 4to. 21.108. 
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^ICARDI PORSONI ^otae in AtllSTOPHANEM, quibus 

' PLAUTUM COMCEDIAM partial ex ejusdem Recenaioae, partim 2 
'. Manuacriptis .emendatam et variia Lectionihus inatractam prsBmiait, 
et Collatioinim Appendieem adjecit Fetrcs Paulus Dodree, A.M.) 
CoUeg:ii SS. Trinttetis Socius. In one large vol. 8vo., price 11. la. 

A few copies are printed on large paper^ price 21.2st 

Twenty-one New Plates to illustrate LORD BYRON’S POEMS. 
Engraved by Charles Heath, from Drawings by R. Westall, R. A. 
With a Portrait, engraved by Ahmstronq, from the original Picture, 
by T. Phillips, R.A. In 4to.,31.3s.; 8vo., 21.2.v.; and fc. 8vo., 11.10s. 

JOURNAL of a TOUR in ihe LEVANT. By William 
Turner, Esq., Foreign Ollice. 3 vols, 8vo., with numerous Plates, 

‘ Maps, Wood Cuts, &c., 31.3s. 

The ITALIAN SCHOOLS of PAINTING, with Observations 
- on the present State of the Art. liy J. T. Jasif.s, M. A., Author of 
Travels in Germany. 8vu. 9s. Cd, 

A GEOGRAPHICAL, STATISTICAL, and HISTORICAL 
DESCRIPTION of HINDOSTAN, and the adjacent country, com¬ 
posed from the most authentic printed doenments, and from tlie manu¬ 
script records deposited at the Board of Controul; consisting of the 
official reports, and public correspondence of nearly all the most 
eminent Civil Servants at the Three Presidencies, and also of maDy>of 
the most distinguished Military and Medical Officers. By Walter 
Hamilton, Esq. With Haps, 2 vols. 4to. 41.14$.Cd. 

NARRATIVE of the Late POLITICAL and MILITARY 
EVEN'l^ in BRITISH INDIA, under the Administration of the Mar¬ 
quess of Hastings. By Henry T. Princef, Esq., of the Honourable 
East India Company’s Civil Service, Bengal. With Maps, Plans, and 
Views, 4to. 21. 10s. 

SPEECH of the Rijrht Honourable GEORGE CANNING, 
to his Constituents at Liverpool, on Saturday, March 18, 1820, at the 
Celebration of h^s Fourth Election. 8vo. 1«. 6d, 

THE FALL of lERUSALEM, a Dramatic Poem. By IT. IT. 

Milman, M.A. Author of Fazio, Third Edition, 8vo. 8s. Od. 

The PRINCIPLES of POLITICAL ECONOMY considered 
with a View to their Practical Application. By T. R. Malthiis, A.M. 
8va. t8s 
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The COMEDIES of ARISTOPHANES, Translated from the 
Greek, vrith numerous illustrative Notes. By Thomas Mitchell, 
A.M., late FellowofSidney^Sussex College, Cambridge. 8vo. 15«. 

ANASTASIUS, or Memoirs of a Greek, written at the olo^ of 
the Eighteenth Century. Second Edition. 3 vola. cr. 8vo. 1{. lls. Gd. 

LIFE and ADVENTURES of ANTAR, a celebrated Bedowen 

Chief, Warrior, and Poet, who flourished a few years prior to the 
Mohammedan iEra. Now first translated from the original Arabic, 
by Terrick Hamilton, Esq., Oriental Secretary to the British £iu> 
bassy at Constantinople. A New Edition, in 4 vols. cr. 8vo. H. 18s. 

*•* Vols. 2,3, and 4, (never before pMislu-d) sold separately, are II. 7s. 

TRAVELS in NUBIA and in the INTERIOR of NORTH 
EASTERN AFRICA. ByJ. L. Bcrckhardt. To which is prefixed, 
a Life of the Author. With a Portrait, Maps, &c. 4to. 21. 8s. 

TRIVIAL POEMS and TRIOLETS. By Patrick Caruy, 
1661. Edited from au Original MS., with a Preface, bySirWALTE 

i 

Scott, Bart. 4to.l8s. 

A very few copies are printed. 

“ Some apeciineos from tlie Poomn of PHtrick Curcy were pnbliihed by the present pos¬ 
sessor of the maiiiisciipt, in the Ediubnrgh Aimnal Register for tlie ycer ISiO. As they 
have attracted, from time to time, the notice of onr poetical antiquaries, the Editor has 
been induced to place them beyond thcehaiicc of total oblivion, by the present very limited 
edUiun. I'hc reader is lu-ie introduced to a Baid of the seventeenth century, as staunch a 
cavalier, and nearly as good a poet, as the cclebratctt Colonel Lovelace. 

'* (If the poems, only one inaniisci ipt copy is known to exist. It was presented to Mr. Wal¬ 
ter Scott, the present po>-'-essor. The volnnic is a small duodecimo, written In a very neat 
hand, (the aiillior’s autograph,) is perfect, and in tolerable good order, though scribbled on 
the bLink leaves, and stripped of its silver clasps and ornaments. 

“ Yhc propiietoi of an unique niannscript is apt to over-rate its intrinsic merit; and yet 
tlie Editor raniiotlielp being of opinion, that Carey’s playfulness, gaiety, and ease of ex- 
pi ecHioii, both in amatory verses and political satire, entitle him to rank considerably above 
the ‘ mob of gentlemen who write withease.*” Abbotsi-oIiu, April. 

LETTER to LORD JOHN RUSSELL on FRENCH AFFAIRS, 

8vo. 2s. Gd. 

OBSERVATIONS on the INJURIOUS CONSEQUENCES of 
the RKSTRlCTlONb FOREIGN COMIHERCE. By a Member 
of Parliament. 8vo. 3s. 

SUBSTANCE of the SPEECH of the Right Honourable 
GEORGE CANNING, in the House of Commons, on lhL'24th of No¬ 
vember, 1819, on the opening of the Session, 8vo. 2s. Gtl. 
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I^UBSTANCE of the SPEECH of the Right Honourable 
LORD GRENVILLE, Nov. 30, 1810, on the Marquis of Lansdowne’s 
Motion, for a Committee on the State of the Country, 8vo. 2s. 6d. 

A REPLY to an Article in the last Number of the EDIN¬ 
BURGH REVIEW, euUUed PARLIAMENTARY ENQUIRY. To 
which is subjoined, A Letter commented upon in that Article. By 
JoHH Davison, B.D. Rector of Washington, and late Fellow of Oriel 
College, Oxford. 8vo. Ss. Qd, 

KEDIN; or, the SPECTRE of the TOMB. A Tale. By tlie 
Hem. William Herbert, 8vo: Ss. 6d. , 

PIA DELLA PIETRA. A Tale. By the Hon. Wm. Herblrt. 

8vo. Ss. 6d. 

FABLES from LA FONTAINE. In Englisli Verse. “ Full of, 
-wlseRaws and modem Instances." With Notes; and a poelical Introdu^,- 
tion, addrcfsed to the Right Hon. Lord Viscount Sidmontli. Hvn. lUs.fjd;,^- 

" I am a nainclcM Mau, but 1 am a friiiu) t<: ruy Ccvntiy; aiia tu niy Country's.. 

nicuds.*’—I f AN H o a. 

The SKETCH BOOK of (lEOFFnKY ;.«AYON, Gent. Two 

Vols. 8vo. 24jr. 

A CIRCUMSTANTIAL NARRATIVE of tlie CAMPAIGN 

in SAXONY, in the Year 1813. By Ba m OoELEbr.N, one of the 
General Officers of the Army. With a Map. 2 vols. 8vo. 24s. 

TW* Publication Is, more properly, a sort of Perauiuil 'iarrative of Unonaparte and hit 
Staff, and Incomparably more ciitcruining than any detail of .tie Caii>paign rould bavo 
been. The Author, aii Officer of rank attached to t' • Head Quartets ut Bnoiiaparte. tvas 
dote enough to tee and bear a great deal, and yet ao siiffirjewly lamiliai with these extra- 
ordinary scene* to have lost the interest which theii novelty was ralcidated to ctnilte'. He, 
fortunately, confines hiniaelf to the tiansactiuns whic fell iiiidei Ins own iiniuediate ubser- 
vatlon; and hU book gives, certainly, the best acrou it of the iiiacliinory ot whirh Mapoleua 
was tb« spring. 

LAURA. A Tale. By Mrs. Henry WooncoCK, of Michel- 

mersh, Hants. 8vu., 3s. Cd. 

VOYAGE OF DISCOVERY TO COREA and LOO CHOO. 
By Captain Basil Hall, Royal Navy, F.R.S. A new Edition, 
with lour Plates, and a general C:hart,small 8vo. 7s.Cd. 

In order Ihvt this edition may appear in the most popular foiin, the n.wrative alone has 
Been retained; while the nautical and scientific matter, logelbei with Mr. (Milford's Voca¬ 
bulary, are confined to the quai to edition. 

A VOYAGE to AFRICA; with some Account of the Manners 

and Ciistoiiis of the UMbotiiian People. By John Macleod, M.D. 
Author oflhe Voyage and Shipwreck of the Alceste. Foolscap 8vo. 
With Plates, 5s. Gd. 
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CULINA FAMULATRIX MEDICINiE. Receipti in Modem 

Cookery; witk a Medical Commentary. By the late A. Hdhter (of York), 
M.D.,F.R.S. L.&E. fc.8yo. 6«.W* 

OBSERVATIONS, ANECDOTES and CHARACTERS of 
BOOKS and MEN. By the Bev. Joseph Spence, arranged, with 
Notes, by the late Edmond Malone, Esq. Printed in one volume, uni¬ 
formly with Dr. King’s Anecdotes, cr. 8vo. 8s. fld. 

TRAVELS on the CONTINENT: For the Use of Travellers, 

in O^Handsome and closely-printed Volume, Bvo. Ik 5s. 

Tht* ” vik will be found a very useAil Guide through France, Swltserland, Italy, Gcr* 
Fortugal, Spain, Holland, Denmark, Sweden, Norway, and Bnada: containing 
an account of the iftjiUquities of Italy; particularly those of Rome, Hercnlaneum, Pompeii, 
and Psestum; together with minute lists of the most eminent Statues and Paintings which 
embellish^liie Continental Galleries. It gives accurate details of the Expenses incurred by 
residing in various parts of France, Italy, &r.; so that persons who visit tho Oontiinent from 
<'<‘oi6oucdl .nntives,<msi.. select the most eligible placea for permanent residence, and for 
the CSC of frionlu's, v ho may winh tn avoid tiie ex]irnse attendant upon truvelUng with a 
Cou*'l'’r : with iiislrn '(ion., foi 1 


Tlie DIARY of an INVALID in pursuit of HEALTH; being 
the Jour*! li of a Tour iu Portugal, Italy, Styilzerland, and France, in 
the Y. ars 1817,1818,1819. By Henry Matthews, Esq., A.M., Fellow 
of King’s College, Cambridge, Second Edition, 8vo. Ifls. 

The LIFE of FENELON, with other Biographical and His¬ 

torical Tracts. By Charles Butler, Esq. 8to. 10s. 6d. 

MEMOIR of the FARRY CAMPAIGNS of the DUKE of 
‘WELLINGTON, in Porluga. and Spain. By au Officer employed in 
his Army. Bvu. 8s. iid. 

Tltc FIRST TWO CANTOS of RICHARDETTO, freely 
translated from line original Burlesque Poem of Niccolo Fortiguerra, 
otherwise Cakteromaco. With some account of the Author. 8to. 
5s Od. 

THE SCEPTIC, a Poem, by Mrs. Hemans, Author of “ Res¬ 
toration of Works of Art to Italy,” “ Modern Greece,” ** Tales and 
Historic Scenes,” See. 8vo. 3s. 

STANZAS to the MEMORY of the LATE KING. By Mrs. 

Hemans. 8vo. Is.tid. 

The WORKS of the Right Honourable LORD BYRON, con¬ 

taining Beppo and Mazeppa, Vol. 8, Ic. 8vo. 7s. 
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The POETICAL WORKS of the Rev. GEO. CRABBE. Con¬ 
sisting of Poems—T he Borough—Tales— and Tales of the Hall. 
5 vols. 8vo. 22.18s. Od. 1 On Fine Paper, 6 vols. royal 8vo. 42. 12s. 
7 vols. small Svo. 22.5s. 

PICTURESQUE VIEWS of the celebrated ANTIQUITIES of 
POLA, in ISTRIA. Consisting of Fourteen highly-finished Engrav¬ 
ings, by W. B. Cooke,George Cooke, Henry Moses, and Cosmo 
Armstromo, from Drawings made by Thomas Allason, Architect. 
Handsomely printed, and complete, in One Volume Super-Royal 
Folio. I’rice 32. 15s. substantially Half Bound. Proofs on French 
Paper, Imperial Folio, corresponding in size with Stuart’s Athens, 
62. 10s.—India Paper Proofs, Imperial Folio, 02. 15a-. 

The WORKS of MARY BRUNTON, containing Mkmoihs of 
HER Life,Emmeline, Self Control, and DiscirtiNh. With a Portrait^ 
7 vols. post Svo. 22.18.». Gd. 

MEMOIRES pour servir ^ L’lllSTOlRE de la VIE PRIVEE, 
du RETOUR, et du REGNE de NAPOLEON en 1815. Par M. 
Fleury de Chahoulon, Ex Secretaire de I’Empcreur NapoK‘oxi et dc 
son Cabinet, Maitrc des Requeles, au Conseil d’Etat, Baron, Ollicier de 
la Lf'gion d’llonncur, Chevalier de I’Ordre do la Kf*»' ' 'n. 2 tom. Svo. 
12. 4s. 

A TRANSLATION of this very interesting Work, 2 Vols. Svo. 12.4s. 

These Memoirs of tin* “ Private Life and Rcitsn of Na|>olei>ii in 1815,” iiwy be conniilcrni 
as completing the History oftheFrcnchllcvulution. Tlic uflici.il sliuatioiis hlltd bj M. l-'lcuiy 
have put him in possession of materials relating to Napoleon, which liavo not been acces¬ 
sible to any other writer. The Memoir respecting the conferences in tlie Isle of Elba, 
wliich indnccil Napoicon to return to France, has been perused by tlic Emperor; lie ailniitteil 
that it contained “ the trntli, and iiolhing liut the truthand (leclarril to M. Fleury, that 
, he approved of its publication, though at first he was indineil to leUiio it foi the pm pose 
of insertion in the Memoir? of his Life, which he liimsell i- writing. The Knowledge of 
the facts slated in this Memoir, li.is blllierto been cuulineil to the parties imniedrately 
conccrDcd in the trans-action.—In order to disconcert (he iiiirigiies of Fourhe, (lluke of 
Otranto,) M. Flcuiy was einplojed by Napoicon to meet the sctrel agent despatrhed by 
Prince Mettemich to BMe, at Hie pciiod when the allied Sovereigns were not un willing to 
allow of the abdication of N nimleon 1. in favour of the King of Rome. The details given 
by M. Fleury explain Hie marUiiMtions of Foiichc, and his views with respect to the go¬ 
vernment of Napoleon.—In his uairaiivc of ihe battle of Waterloo. M. Flciiry has iudi- 
cated tiie reasons which led Napoleon to =i< parate himself from SlsMirmy. All the pre* 
ceding accounts of the abdication of Napoleon liave tiiisrepresenied the cirnimstanccs 
which attended itAmi an attempt has been made by M. Fleury to pLice (Ids event in its 
true light. He now oilers to ttie world a detailed ami accurate history of the comliict ptir- 
sued by the provisional govcrumcnl, by whose orders Napoicon was detained as a prUoncr 
at Malroaison ; althoogli it has been hitherto stated, that he lingered Hu-re in (he hope of 
being recalled by the army. And he dcvelopcs the negotiations between the French go. 
vernraent and Lord Wellnipton, and the other rommamlcr? of the allied armies, which 
ultimately led to the eapiliilatioii ot Paris; this portion of the nairativc being illustrated 
by many docninciKS which have hitherto remained iiicfliled, 
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TALES of the HALL. By the Rev. Geo. Crabbe. Third 
Edition. 3 vols. small 8vo., ISs. 

The WORKS of LORD BYRON. A New and uniform Edition, 

very handsomely printed in 3 vols. 8 to. 2i. 2s. 

the POETICAL WORKS of Sir WALTER SCOTT, Bart. Now 

first collected. Printed uniformly and handsomely, with a Portrait of 
the Author, in 12 vols. foolscap 8vo. 31.12s. " 

ITALY and its INHABITANTS, in the Years 1816 and 1817. 

tVitha View of the Manners, Customs, Theatres, Literature, and the 
Fine Arts, with some notice of its various Dialects. ByjAMEsA.UA- 
LiFFF., of Geneva. 2vols.8vo. 2 (m>-. 

LEC'I’URES on the PHILOSOPHY of MODERN HIStORY. 

By Ukorge Mirt rp, D.l).. Inte of Trin. Coll. Dublin. Vols. 3. and 4. 
8vo. 21s' Volui»o.s bring the su!)|<-ct down to the Heforniation. 

The OFFICIAl. LIST ol the NAVY, correeted to thc.end of 

September, 1820. 2s. Publislu-d Quarterly. 


Lately was Published, fcap, 8vo. with Plates, 7s. Gd, boards. 

A NEW SYSTEM of DOMES'I’IC COOKERY, formed 

upon Principles of liloouoiny, and adapted to the use of J*rivate Fami¬ 
lies ; <‘omprising also the Art of Carving, Observations on tlte Manage¬ 
ment of the Dairy, and Poultry-yard; Instructions for Home Brewery, 
Wines, ^c., Cookery for the Sick, and for the Poor ; many very useful 
Miscellaneous Receipts, and Directions proper to be given to Servants 
both in Town and Country. To which is prefixed, an Essay on Domestic 
Economy and Household Management, comprising many Observations 
which will be found particularly useful to the Mistress of a Family. By 
a Lady. A New Edition. 

“ This is really one vftfae most practically useful hooks of any uhicli wc have seen on 
the snbjeru The Lally who has written it, it.H nut siu'licrl how to fotm expensive articles 
tor liixiirioii!! tables, but to combine clceaiue. with eronoiny : she has t'lvcri hei directions 
ill a plain sensible manner, th.at every butly can underatatid ; and these are not confined 
merely to cookeiy, but arc extended to a variety of objects in use in families ; by which 
means the utility of the book is very much increased indeed.'* 

The NEW FAMILY RECEIPT BOOK. A New Edilmi, 

greatly improved, handsomely printed in small 8vo, 7s. 6d. bds. 



SPEEDILY WILL BE PUBLISHED, 

(A New Edition, much enlarged, u 2 Volb. 8vo,, with 100 Plates, 

Woud-CutSy Sfc.f) 

A MANUAL OF CHEMISTRY, 

Coiitaii|iBg die Principal Facts oi the Science ananged in Uie 
Order in which they are discussed and illustiated in the 
Lectures at the Royal Institution. With a Prefatori 
HisToar of the Scienci:. 


W. T. BRANDE, F.R.S., 
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TO CORRESPONDENTS. 


The £djt<»r regrets that Mr. G. Maksel's Paper reached him 
too late for publication in this Number. 


We presume that our Correspondent J. F. D, allows his 
comm uni cation to stand over till next Number. 


The Letter, signed V., has been received. 


The Editor begs to apologize to Mr. Watts for the term 
** illiberal^** used in the Index of Volume Vlll. of this Journal: 
it escaped his observation till Mr. W, pointed it out. 


An additional Plate will be given in No. 


The Chemical Lectures and Demonstrations in the Laboratory 
of the Royal Institution commence on Tuesday, the 10th of 
October, at nine in the morning: for particulars, see page 
215 of this Number. 


A new edition of Mr. Biiande’s Manual of Chemistry, consi¬ 
derably enlarged, in 3 volumes, 8vo. is in the press, and will 
be ready early in the Spring. 
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TO CORRESPONDENTS. 


CapUun VsTCii's Paper on the remains of the Mamm'<^ ; and 
«<;ommunication on the Solar Eclipse of the 7th of September 
last, vill appear in our next Number, with appropriate En¬ 
gravings. 

Z. has reached its destination. December 23. 


Royal Institutioit, December 1, 1820. 

The Members and Subscribers are informed, that the Lectures 
will commence on Saturday the 3d of February next at two 
o'clock, and that the following arrangements have been made ; 

On the Elements of Chemical Science, embracing the subjects of 
Attraction, Heat, and Electricity. 

On Geology, and its connexion with Agriculture and Miner¬ 
alogy. 

By W. T. Braxde, Esq., Sec. R. S. London, and F. R. S. 
Edinburgh, Professor of Chemistry, Royal Institution. ' 

On the Application of Natural Philosophy to the useful Pur¬ 
poses of Life. Illustrated by appropriate apparatus. 

By JoiiN Millington, Esq., Civil Engineer, T>rofcssor of Me¬ 
chanics in the Royal Institution. 

This Course will commence on Wednesday the 7th of February. 

On Music—By William Crotch, M.D., Professor of Music 
in the University of Oxford. 

Thomas Harrison, Secretary. 


Mr. Brands will commence the Second Course of the Lec¬ 
tures and Demonstrations in Chemistry, delivered in the Labora¬ 
tory of the Royal Institution, on the 6rst Tuesday in February, 
punctually at nine in the morning. This Course will embrace the 
Chemistry of the Metals, and of Animal and Vegetable Products, 
and the subject of Geology. 


A new edition of Mr. Buanoe's Manual or Chemistry, 
with more than one hundred plates, wood-cuts, &c., in three vo¬ 
lumes octavo, is in the Press, and will be published in the month 
of February, 1821. 
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Akt. I .—On the Inscription on the Column at Alexandria^ 
in a Letter to the Editor, by the Eabl of Mountnoeuis. 

Arley-Hall, June 21, 1820. 

My DEAR Sir, 
o 

1^0 much has been written respecting the inscription on the 
celumn at Alexandria, formerly cailed tb< Filler of Pompey, 
that 1 think the aceumpanying drawing of the inscription made 
by Mr. Salt last year, and forwarded by him to me, will be in¬ 
teresting to many of your readers. The correctness of Mr. Salt's 
pencil is so well known that his drawing nanst put an end to 
all disputes as to the. actual inscription on this celebrated 
column; but it may not be uninteresting to trace the progress 
made in ascertaining it; 1 have therefore sent you copies of the 
inscription as given by Pococke, Colonels Leake and Souire, 

*' ^ i ^ - 

and Dr. Clarke. 

To Pococke is certainly due the merit of having first at¬ 
tempted to decipher this inscription; that he has in a great 
degree failed is excusable when it is considered under what 
difficulties every Christian then laboured who attempted to 
examine the antiquities of Egypt. Had he been able to dedicate 
more time to the work, he would have, probably, been more 
successful; as in one short visit he correctly ascertmned the 
two first letters ot jthe third line and the three first letters of 
the fourth line. 

It is extraordinary that the French savans should not hare 
made out any part of this inscription during their long residence 
at Alexandria, when they ought to have known that Pococke 
had read a part of it, and that other travellers had mentioned 

Vox. X. B 



2 Oh the Inscription on the 

Its being legible. That they totally failed in doing so is evident 
firom the concluding paragraph of the article on this column, 
by Alonsieur Norry, g^ven in the first volume of the Mhnoires 
tuir VEgyptCf who says, **On doit beaucoup regretter qu’une 
inscription qui 6toit sur Tune des faces du piedestal ne soit 
plus lisible; on seroit 4clair6 sur ce monument, que Ics auteurs 
attribuent, les uns k la m^moire de Pomp^e, d'autres k celle de 
Sqtthne S^v^re,” 

An attempt was afterwards made to give to Monsieur Jaubert 
the credit of having made out the inscription, and to Monsieur 
Villoison of having first explained it; but there can be no doubt 
that the former obtained a copy of the inscription as taken by 
Messrs. Leake, Squire, and Hamilton, in 1802, and which had 
been widely circulated by them, and this is strongly corrobo¬ 
rated by Monsieur Chateaubriand, who, in giving the inscription, 
says, “ Je crois fetre le premier voyageur qui l*ait rapport^e en 
France, *' and adds, ** Le monde savant la doit k quelques 
officiers Anglais.” 

These oflficei'S were Colonels Leake and Squire, who, in 
September 1801, ascertained that the inscription was still in 
part legilde. The deciphering of it was however delayed till 
the March following, by the absence of Colonel Leake, who 
accompanied Mr. Hamilton to Upper Egypt, but it was actively 
undertaken on their return, and the result was the ascertaining 
the whole of the inscription excepting three words. 

In February 1803, Colonels Leake and Squire communicated 
their discovery to the Society of Antiquaries, and in their letter 
they give full credit to Mr. Hamilton as a fellow-labourer. An 
unsuccessful attempt has, however, since been made to deprive 
Messrs. Leake and Hamilton of all share in the thanks due to 
the discoverers by the literary world. Two letters have been 
published by Dr. Clarke, written by Colonel Squire to his 
brother, and from which the doctor infers that “ all idea of 
attempting the discovery is due to Colonel Squire, and that he 
had the greatest share in its execution*. ” 


* Clarke's Traveh, Sec. 11. Part II. page 2.57. 
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The first letter, as given by Dr. Clarke, 19 without a date* 
but evidently written later than February 1803 ; it is as follows,; 
** I believe the paper presented to the Antiquary Society^ con¬ 
tains the best history of the discovery of the Alexandrian in¬ 
scription. I wish not to be brought forward in any literary 
dispute, but the fact is, that most of the letters were discovered 
by me while Messrs. Hamilton and Leake were in Upper Egypt, 
I had seen the same inscription in Pococke’s Travels before I 
knew of its existence from that book.” The second letter is 
dated Alexandria, Christmas-day, 1801. “ Here let me remark 
that it is not impossible but that part of the inscription on the 
great pillar may yet be read. PI and O are legible enough, 
and by other remains of characters, I can plainly perceive that 
the inscription consisted of four lines in Greek. With sulphur, 
an impression of these characters might be taken, and perhaps 
something satisfactory discovered. Before we quit the countiy, 
I will certainly endeavour to make the experiment 

The conclusions drawn from these letWs by Dr. Clarke, 
imply that Messrs. Leake and Hamilton have assumed to them¬ 
selves a share in a discovery to which they had no right: this 
is a very serious charge, and which does not appear to me to 
be sustained by the letters themselves, even admitting the 
statements in them to be perfectly correct. Colonel Squire docs 
indeed claim for himself the having discovered most of the 
letters during the absence of Messrs. Leake and Hamilton, in 
Upper Egypt; but this could not be called a discovery, for the 
same had long before been done by Pococke, and nothing nan 
be more different than die ascertaining that detached letters are 
distinguishable, and the deciphering a 8ufficiesi|;y of the in¬ 
scription to show its sense, and to whom the column was de¬ 
dicated. Indeed, the only two letters Colonel Squire claims as 
having made out, were fl und O, an4 these had already been 
given by Pococke, who had also given the following or third letter; 

* On this Dr. Clarke observes, that even die device of the sulphur 
was due to him.” There was but litUe merit in this device ; it was tried, 
and a third part of the inscription was taken off; but without the di^r 
cowry of a single additional letter. It was, in fact, totally U8,ele8s, 

B? 
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80 that iti fact, on the arrival of Messrs. Leake and Hamilton at 
Alexandria, in March 1802, Colonel Squire had less knowledge 
of the inscription than he might have obtained from Pococke, 
whose work he, probably, had not with him. The expressions 
used by hhn in his letter of Christmas-day 1801, when Messrs. 
Leake and Hamilton had been absent three months, show 
clearly how little had then been done. He then considered it 
** as not impossible that part of the inscription might be read, 
and that, perhaps, something satisfactory might be discovered;" 
and he had then determined to endeavour to make the ex¬ 
periment.*' That he did any thing in the following two months 
of January and February is no where asserted by him, but, on 
the contrary, he declares in the letter published under his 
sigpsature and that of Colonel Leake, that the first discovery of 
any word was made in March 1802, and in the same letter 
he admits that Messrs. Leake and Hamilton had an equal share 
in the meritorious and successful endeavour to decipher the 
inscription. 

I should have been sorry that so respectable an officer as 
Colonel Squire should have asserted any thing in a private 
letter which was at variance with what he had published under 
his hand, but this he has not done. He has not claimed for 
himself the first idea of deciphering the inscription, or that he 
had the greatest share in the execution. Had he done so, I 
should still have given credit to the positive assertions of 
Messrs. Leake * and Hamilton f, that they had a full share in 
deciphering the inscription. 1 cannot therefore agree with 
Dr. Clarke “ that all the information afforded by the inscription 
would have* been consigned to everlasting oblivion but for the 

, * Classical Journal^ No. XXV., page 152, aud No.lXXIX., page 161. 

f lEgyptiaea, page 403. In this place Mr. Hamfiton expressly asserts 
that he was a fellow-labourer in the deciphering of the inscription, and 
adds that, ** after visiting it for several days successively at the most fa¬ 
vourable iiour, when the rays of the sun first struck obliquely on the plane 
of the letters, we obtained the following lines This passage Dr. Clarke 
has quoted as his authority for asserting “ that Mr. Hamilton arrived in 
Alexandria, as it has been related by him, after the macription had been found, 
ami the vndertaking for copying it had been begun.” 
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important discovery made by the late Lieutenant-Colonel Squire, 
of some remaining characters upon the pedestal, while Mr. Ha¬ 
milton, and his companion Major I^ake, were in Upper Egypt.” 
On the ccmtrary, 1 believe that if these gentlemen had never 
returned to Alexandria, Colonel Squire would have done as little 
after March 1802, as he had done in the six monilis preceding. 

During my residence at Alexandria, in the spring of 1806, 
Mr. Salt dedicated many days to the deciphering and 
drawing of the inscription. This drawing was unfortu¬ 
nately lost after my retuin to England, but from memory I 
was enabled to state * that the pillar was unquestionably dedi¬ 
cated to Diocletian, and that the three first letters of the name 
of the prefect were nOC^ as had been originally stated by 
Pococke. On the appointment of Mr. Salt to fill the station of 
His Britannic Majesty's Consul-General in Egypt, I most par- 
ticulaily requested him to re-copy the inscription. 1 have now 
the pleasure of forwarding to you tlie result of his labour, by 
which are ascertained the three words left undeciphered by 
Messrs, Leake, Squire, and Hamilton, vist., TIMIWTATON 
ANIKHTON, and the name of the Prefect nociAioc. 

Colonel Leake conjectured the first word to be TIMIWTA¬ 
TON, and the deciphering of the Ml before the W has proved 
it to b so. Jaubert had asserted it was OCIWTATON. 
Chateaubriand had suggested CO<I>WTATON. 

The second word had been ascertained by Mr. Salt in 1806, 
and it had been communicated to Colonel Leake and others, yet 
many years afterwards Chateaubriand had recommended 
AYrOYCTON; and Dr. Clarke, CEBACTON. The 
secGiid investigation of Mr. Salt has confirmed his first. 

The third word may be considered as the most important, as 
it ascertains the name of the Prefect who dedicated the pillai 
to be nOCIAIOC, and not flOMriHIOC, as conjectured 
by Dr. Raine; nOCTOMOC, as conjectured by Dr. Clarke ; 
or nOAAIUN, as conjectured by Chateaubriand. 

Dr. Clarke has attempted to establish, that the beginning of 

' • Valcutid’s Tianh, Vol. 111. page 464.>—London, 1809. 
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the third line ojt Uie inscriptioo ought to^e read AlONAA' 
PI ANON ; but, as he admits that he did not decipher a sinflb' 
letter of the io8crij^on,his conjecture canntit be placed against 
the positive testimony of Messrs. Leake, S(^uire,,u«[d Hamilton, 
■who first ascertained the name to be ^OliAHTfi<VNON; 
and of Messrs. Jaubert, Salt, and Chateicd^ia^, '!ffho equally 
assert that they distinguished dearly this^Jia4e> to which, if 
nec^sary, I could also myself testify. , 

No doubt can now remain that read 

as follows: 

TON TIMIU3TATON AYTOkl?A-rOPA' 
TON nOAlOYXON AA€SANA!'€IAC 
AlOKAHTIANON TON ANIKHTON 

nociAioc enAPxoc AirYntov 


[“ Posiiliiis, prcffCi of i-^gypt (has erected) the most honoured omperor, 
Ihe guardian deity of Alej.:'iidyjiii. l>i.)Uetian the Tiivincible.TJ 

■*’ ,.* 1 ^ 

I do not mean to assert that there was po fifth liner bnt I cer¬ 
tainly could not. distinguish any vestigcb of it; and ^r. Salt’s 
drawing shows that? on his second examination, he was of the 


same opinion. 

1 cannot but wisli that tlic. name of mo Prefect had been 
Pompey, as it would have accountr-d To; lu,. name, by which this 
celebrated pillar has been lan.c<ly calh* . Sandys says/that 
** it was called by the Arabians Hem:;.oos]:i« i , but by the Western 
Christians the Pillar of Porapi'y.” VVbh these foreigners, 
therefore, the modern name originated, and m l with the natives. 
Tradition could have no weight against posiuve testimony, were 
there any to support its former name, ft is u<‘iv proved that 
ihe column was dedicated to Diocletian, and it will, probably, 
in future, be called by his name* 

Delieve me to be. 

To My deaf Sir, 

W. dCf Esq. Yours, e*er faith fully, 


Sraii f-wn, 
>bZ Institu 


MOUNTNOIIKIS. 
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Column at AUxondria* 


« 


Thi^ in&ciiption the column at Alex«mdria, ct^ied by 
jg^ockc 


X3'.. 7i...6COTATOIP.O.P.TA 
•' TCC..OCONIOV.. TONAAEAAA 
AlC -MAPPOAnONTONAAl.. 
nOC&.‘'...>.APAfC. 




aa^ven hy Dr. Clarke;— 

TTO. ..WTATONAYTOKPATOPA 

TONnOAIOYXONAA€HANAP6IAC 

AlO.IANONTON.TON 

no.cnAPxocAinrnTOY 


Tfe inscription a cop«< \ y ( oinnel Leake, Colonel Squire, 
and •— 

H 

Yon lutatonaytokpatopa 

TONnOAIOYXONAA€HANAP€IAC 
AIOKAI ITIANONTONA. .. .TON 

«i- 

’ no.#=nAPxocAirYnTOY 

h 

The insciiplion copied by Mr. Salt:— 


T Ml WTATONAYTOKPATOPA 
TO riOAIOYXONAA€EANAP€IAC 
AlO AHTIANONTONANIKHTON 
nociAioc€nAPXOCAirYnTOY 
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Art. n. —On the apparent Changes ^ Placet Cofour^ 
Size, and JF^gure of the Heavenly Bodtesl'^By G. W, 
JoEDANi E&q.^ A.M. F.R.S. 


Ali. celestial lominaties are obseived to be subjected to 
apparent cban9|^ place, beginning at points below the zenidi, 
where'ift) ^change is, and increasing at sU lions desccStidmg 
towaids the horizon. Of 'le sun and moon at co iMtlcrablc 
elevations^ the light i > more rr less white, but at lo'vu altitudes, 
these luminaries become tinged *vitli dilute tawny coh j 
and the sun, wlicri so low that it may b« \ if wed with the naivf 1 
eye, becomes ot a biiUiaiit yellow, which dn^ges to a biilliant 
red, of dteeaying bi ghtness until tin mb mkb below the Koii/on. 
At eqflal altitudi s, the nioou cilubit > ‘ mil ilnittu ui colours. 
As the sun dctliiifs, m r oul> tin ’ mj t ei *»t p^a^^, of 
colour, and of qu ml * > * 1 t < ( b ♦ n di'ic astd Ko uudeigoes 
cdlUidcrablc appiui ( Ini ^ I maiib dimcusicns, and 
subsequently ol h., iif IbiuiuiK a giPLial enlargement of 
disc appeals, subsiqinnt^y i coiitraetior of vertical diameter, 
accompamed with a more eonsuhrable c\Unsion of horizontal 
diameter, and a < > f ippr r and lower limbs from circles 

to clhpsc'i, the low 1 bt mg considerably more eccentric tliau 
the upper, lu i’ is state of approach to the horizon, the lower 
limb occasionalb sudiis considerable fluctuations,andvaiutions 
of outline, cum I acting and enlarging in diifereut points at the 
same time. 


'Ihese i liaiit,e» ot place, coloui, brightness, dime « ons, and 
^'‘Vf b en viiiously accounted for. As tli'‘y oc cur at 


AtO 


ns, and ’ ‘der the same circumstance', they aie 
<0 be referred to the same causes. Tach li<»#- 


• , considered apart from the othci, with otl cr views 
tnau uial ascertaining tht true cause* oi each, ar of all. 
The change of place has been considcicd b, astroncaieis w^tjb 


a 'lew to ascertain its amount at a given station, and i>oiu 


' estimate its variation and amount at otl ci stutions. 



10 On the apparent Changes 

The change.^ of 4imGlisions and of figure, particularly , on the 
verge of the horiaon^ has exercised tlie ingenuity of the greatest 
philosophers^ and still remains vezata guesiio. The change of 
colours has only been occasionally remarked upon. AU these 
changes will however be found concurrent .imd illustrative of 
esiph other; whilst the various attempts to account for them 
singly, exhibit such a misapplication of principles, and want 
of information respecting the ordinary phenomena of light, as 
will only surprise him who knows not how little is at present 
generally and correctly understood of light, in its espies and 
principles of existence. 

Astronomers, who first noticed the changes of place in the 
heavenly bodies, have variously attempted to account for their 
existence, and to estimate their amount. They consider the 
atmosphere as consisting of innumerable concentric laminse, of 
various densities, and of refractive powers increasing in the 
approach to the surface of the earth,—that the rays of light, in 
passing thruogU the atmosphere thus constituted, are s^ubjected 
to refractions, such as occur at the confinos of different fefrte- 
tive media, by which they are similarly bent, in various direc¬ 
tions towards the perpendiculars to these laminse, and that 
changes and elevations of the apparent places of objects are in 
this manner produced. At the confines of different adjacent 
refractive media, tliere is always a division of the light, into 
two portions reflected and refracted, each of tliem containing 
a given portion of the incident light. By calculations foui^ed 
upon the continuance of twilight, after tlic sun has sunk below 
the horizon, it has been estimated that at the distance of from 
40 to 75 miles from the surface of the earth, there are powers 
in the atmosphere, capable ef producing the twilight; and at 
these elevations, these concentric laminec are referred to, as 
reflecting from their supposed lower surfaces, light adequate 
to the effect produced. 

This estimate, however, of the height of the atmosphere on 
which twilight depends, is in itself incorrect, as being founds 
.;^,.thc principle that it depends on single reflections at 
fme preening altitudes of the light of the sun sunk below the 
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horizon, Whereas tl is produced by mahy ahd repeated refleo* 
tions of the vapours floating in the atmoi^here, and at last 
readies the eye of the spectator by a course so indirect, as to 
leave no power-of estimating the distances from the earth of the 
reflecting particles. ; ' 

Of these floating particles, upon which, twilight and other 
atmospheric phenomena depend, the altitudes thus assumed 
exceed all reasonable estimate. All observations rei>]^ecting 
the constitution of the air, show twilight to be the product 
of tile‘"whole atmosphere, and its contents near the surface 
of the earth. The tops of the highest mountains, five miles 
above the level of the sea, are scarcely attained and sur¬ 
mounted by any vapours, by any reflecting particles, capable 
of producing sensible effects from their sizes or numbers. The 
supposed height of the atmosphere capable of reflecting tiie 
height of twilight, being 50 miles according to Keill, whose 
o^mate is a mean between otli- rs, the lengths of air traversed 
light in the horizon is 12 times greater than in the zenith. 
'r^ideKeUVs Astrovormjy p. 244.) This gives the enormous 
ftract of 600 miles ibi the p.issage of the horizontal light of the 
luminaries. Through an atmosphere of 75 miles, 50 miles, or 
40 miles height, divided into various reflecting and refracting 
^laipinae, as alleged, not the liglit of twilight, not the light of 
the meridian sun would reach the surface. 

jSulcr supposed a single bending of the rays at the confines of 
mther and atmospheric air, such as occurs between any other 
two 'transparent refractive media. This hypothesis escapes the 
preceding objection, but is subjected to the difficulties of an 
hypothesis which would establish confines betiiteen air and 
mtlier, similar to those between other transparent media of dif¬ 
ferent refractive powers, together with all the other objectit^s 
to atmospheric refractions. 

The atmosphere is not a laminated but a continuous body. ‘ 
In the passage of light through a transparent continuous 
medium, there is neither reflection nor refraction by ths 
medium; and therefore there arc in fact no atmospheric 
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tions, uid some mode«c^ accounting for the pheenomena 
must he resorted 

ISHie atmosphere‘1«4i transparent ccmtmu<mi body: nor will 
^p^viaion into; ideidlaminm, by imagming^stf^s^ inrodoce 
«Gfiscts which depend upon a dis^t^ eeparad^ of psffts, into 
distinct’ surfaces, severally bdong^ to media at 

their coniines. Of transparent C(niti|l#iiMs' redec* 

tions and refractions are only made;sctf||^^4^to where 
they are adjacent to other transpai^t eeli^niP^ b^ of 
different refractive powers, at which confines exidts t%pd‘ntate 
of disemtinuity and distance, upon which ^eir r<!il^ihns and 
refira^ons depend. ' 

The difference of refractive powers of any two adjacent por¬ 
tions of the atmosphere, if any difference can be ^p{mslll,«Hf 
any formation of laminm can be admitted, if any state, similar 
to that of the confines of tw^o different media of differe:^ re- 
fractive powers, can be imagined to exist, at every'inen|^Dr. 
ideal division of the continuous fluid of air-—the diii|ralTOe, 
it may be observed, of the refractive powers of thei^pprfaons 
of the air where they join, cannot but be less thaa that of 
crown glass and flint glass. The soli^ bodies of crown glass 
and flint glass, pressed togetlier by powers considerablydess. 
than the ordinary weights Of the atmosphere, may be mdd^set 
closely to approach together, that all reflection and refraction 
will be extinguished at. their confines, and light pass through 
both, as^interniptcdly as through one continuous body. Ilie. 
parts of the air are of one continuous body, and if Urey w'ere 
not, are yet so powerfully pressed together that they would be, 
for the passalliNf light, as parts of one continuous body. 

When a poison of light, in a continuous transparent medium, 
passes by the side or edge of any other body in that medium, 
it is inflected or bent towards that body, in angles proportioned 
to the distances of the parts of the light from the side or edge. 
These bendings have been observed by philosophers, and by 
t bfMM named inflections. The principal phenomena of inflec- • 


ti€i^..i^e than thirty years ago, 1 observed and explained, 
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correcting some yery important errors of auiborityf -ilis- 
posing of tlie supposed anomdy of the r^^^^on of light hy 
bodies, and of that repulsion being ch^nged.^ Othef distances 
into attraction^ ^ .pointing out the bodies whose attractions 
had been mistaken for the repulsions of other bodies, and thus 
referring all tlio9|p^anc(^^d Che s and iumide.principle 
of attraction^ 'exist in the saste coltinnocn 
medium, re^l^tielif but at the discontinued confiases of 
different niodiliy%hei»e h^^ections, in the continuous nutiittin 

A'* ' i 

of air^ produce the ^preceding observed changes of tiie 
heaven^^thgiilidsi^" 

In imperfectly transparent media, as opals, rubies, colour^l 
glasses andtinctures, various particles are difiused throuj^out 
the liAdies, . which by their inflections change the directions and 
colours of the light at varying thicknesses. Such a continuous 
medtnm is-^the atmosphere; transparent in itself, imperfectly 
transj^ent in consequence of the floatage of various particles 
of |||i^bodlos throughout and between its parts. 

At Hl^iStNiflneB of any two adjacent transparent bodies, there 
is a di^ntinuity, and separation to definite intervals, of the 
particles of both, dependent upon the relative attractions of 
thcparticles of each body, for themselves, and for the particles 
of tha x)thcr body; which attractions, although they prevent 
such an intimate union of the bodies as would end the reflective 
and refractive powers of both, does not altogether cease to 
exist between the neighbouring particl^ of each for the other; 
aqyd .there is one class of transparent continuous bodies, between 
whose particles there exist in given lines of direction, intervals 
of aggregation similar to the intervals between dil|!^nt media, 
which altitough the bodies cease not to be continuous aggre¬ 
gates, yet, at these intervals, a division of the light takes 
place, similar to that between difierent toansparent bodies, and 
produces a double refraction within the bodies, in lines duly 
related to these and other lines of aggregation. This m-iginal 
conjecture respecting the causes of the double refractions oC 
certain crystals, was happily confirmed by the splendid di^ 
coveries of Malus, who observed that a polarization alsoti^^ 
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place in divided at theeonfittes of diiTerent transparent 

bodies^ l^inte to that produced in <^6 lig^ht divided within 
doubly refracting crystals. Thus from similarity-df effects is 
ie^9(iisib|iidied the suggested similarity of causes in botb> (ff caus^ 
existent, and derived from the phenomena; 

These supposed causes the {dace in the 

heavenly bodies being thus disposed ^ipodes of esti¬ 

mating or calculating their amount'considered. 
Together with these unsupported hypo^%^'of;^uses» may 
at the same time be disposed of, all 'methods of caleulation 
founded exclusively on the existence and operftt|o& of these 
causes. 

Professor Vince, in his Complete System of Astronomy, has 
detailed at large the principles adopted to account fe!?*''these 
apparent changes of place, and the different methods invented 
for estimating their amount, and that of the occasional variations 
observed in these changes themselves. 

When a ray of light passes out of a vacuum into any 
medium, or out of any medium into one of greater dermty, it 
is found to deviate from its rectilinear course towards a per¬ 
pendicular to the Sl^- face of the medium into which it enters. 
Hence light passing out of a vacuum into the atmosphere will, 
where it enters, be bent towards a radius drawn to tlie eat1h*8 
centre, the top of the atmosphere being supposed to be spherical 
and concentric with ^ihe centre of the earth; and as in ap¬ 
proaching the earth's surface, the density of the atmcjspiiere 
continually increases, the rays of light as they descend are 
constantly entering into a denser medium, and therefore the 
course of Ibe rays will continually deviate from a right line 
and describe a curve; hence at the surface of the earth the 
rays of light enter the eye of the spectator in a different direc¬ 
tion from what they would have entered, if there had been no 
atmosphere; consequently, the apparent place of the body from 
which the light comes must be different from the true place. 
. Also the r^racted ray must move in a plane perpendicular to 
the surface of the earth; for conceiving a ray to come in that 
plahe before it is r(‘fracted, then the attraction bring always 
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towards the perpendicular ^bich lies in that plane^ the ray 
must continue to move/in that plane. Hence tl^e refraction is 
always in a vertical circle.” ^ 

These are the accepted doctrines of the day, ^d deUyered 
as such by the Professor. 

According to theSj^atgtements, ** when the light passes (ob¬ 
liquely it should.hav§ been stated), out of any medium into one 
of greater density, itjs ifbund to deviate.^ To produce this 
deviatibn howev^, the circumstances stated are hot sufiSkisht 

The light must |^8 not only out of ** any medium into one of . 

*1 '' ” 
greater density,” ', out of one medium info another^‘^!*4nto 

another and not the same —not the same even increased in dens^y 

—into another distinct and separate medium, not merely of 

great^'density biit of greater refractive power. Refractive 

power is not identical witli density. The refractive power of 

glass fca instance, is to that of water as 55 to 34, its density 

as 87 to 34, Change of density alone, and not of medium, and 

of refractive power will not produce the reflection, refraction, 

dispersion, or change of direction of light. Thus the principles 

assumed to account foi^tlic apparent changes of place in the 

heavenly bodies fail, together with all ,hc observations de- 

pend^t upon and connected with them. 

A ray of light always moves aftci* refraction in the plane of 
incidence, whether it falls on a plane or curved surface. That 
refracted rays therefore may move in verrical circles only, they 
must come in vertical planes only. But rays of light do not 
necessarily move either before or after their supposed refractions 
in vertical planes, and their bendings therefore are not always 
necessarily in vertical circles. If this w’cre the case, no changes 
of the diameters, parallel to the horizon, of sun or moon could 
ever take place, and all measurements thereof to discover any, 
would be useless. It is however to be conjectured and feared, 
that this opinion, of tine supposed refractions necessarily being 
iu vertical circles, has influenced observation, has led to erro¬ 
neous conclusions respecting the phenomena, and affecting 
even the judgment of observers in their measurements and 
estimates, has contributed to establish and continue error. 
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Such are the'^efectf of the doctrines of the astronomical 
schools on They are not lo be imputed to the 

Plumiwa^i^ofeiNibr^' but belong to the syst^, which he de- 
tiv^ as recffii^. His esteemed worh was among my books, 
and in fseld&g to give an accoul^’^ atmospheric refractions, 
as they ^ars called, my opinion of him led me to that. 1 should 
have found the same things in any and every treatise of astro- 
nom]|;.to which I could have referred. 

The different methods of ascertaining the amount of these 
changes of place, determining it for on% altitude and object by 
direct observation, and estimating it for Other altitudes, objects, 
and places, do honour to the talents of astronomerl’ in every 
. age. Tycho, Cassini, De la Caille, Newton, Bradley, Hawksbee, 
Maskelyne, and others, calculated, but possessed no correct 
conceptions of the causes of the phenomena. 

These changes of place having been found to vary in them* 
selves, not only at different altitudes of the luminaries,' but at 


the same elevations also, in different states of 
and changes in the barometer and thermometer h^Vi^ been 
observed to be cotcmporancous with those; these^' slUibugh 
themselves dependcd*upon other changes, have been con»dered 
as connected with and influencing those, and have beeiif%aken 
into the account in which those were estimated and calculated. 


There are, however, conditions and changes of the atmosphere, 
dependent upon othes causes than its temperature and weight, 
which are indicated by the hygrometer, and upon which the 
phsenomena themselves more immediately depend. These, 
therefore, rather than those, or perhaps together with those, 
arc to be considered; and thus it appears how uncertain all 
knowledge is, not founded upon a knowledge of causes. 
Mecti scire est per cattsas scire. —Bacon. 

The apparent changes of place in the luminaries, in their 
lowest stations near the horizon, are indeed subjected to ano« 
iita^e% which render confessedly, the calculations applied to 
ths l^i^er, not to be depended upon in these last stations. 

^intetbsr m calculations, which require these apparent vari- 
fttumt of change of place to be taken into the account, and 
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theirefore to be correctly determinefl> any iwtiitiilte can cmt ought 
to he depended upon, except denved froQ|«j(il>te|va^ns mouie 
at the time, and upon the occasion, during the exittwg state oi 
the atmosphere, and Independently of the principal c|^rvaUons, 
will hereafter Appear. Many silitfdes of making' these Enerva¬ 
tions will occur to practical aittonomers, to whom tre Ifthfer 
with all due respect uj^matteie purely astionomical. 

The djipaient and extraordinary changls Of dijmensions, and 
of figuie, ill the sun and dioon tsfEations just above the honzoit, 
have been referred by vacuus conjectures to various causes. 

Des Caites, Wallis, anq otluis, suppose that a better judg- 
mt lit being fbrmcd of the distince ot ilu moon by compansini 
with objects in the hori/on, she is lonsidt icd as more remote, 
and tlieiefore appeals lai^cr m tlu lioit/on (haiifn tho zenith. 

Ptolemy, coiisidend the cd(<t, as lu pait a faiicud, in port 
an actual enlargement of appaient disc, an^d coulormably to 
this latter opinion Uogei liuon asciibcs tlu «id irgcment to 
refiacUc^^ ^ssendus .isinlus tiic appcaraiucb to an m- 
creaped Ion and Hiiness of the pupil ot the tyc in 

less light'^ icin„ i lugci picture on the retina; Berkeley 

to the dimfmshi d lioii/outd light ol tlu mobn , Smith to the 
apparenti^gure of the sky is being less thm an hemisphere, 
the moon retaining her si/e unchaiigid, .ind appealing, upon 
the principles of peispcctivc, In^tr at supposed remoter 
distances. 

The horizontal diamete is of sun and moon have been sub¬ 
jected to actual measuli^meiits with varying conclusions, 
Riccioli affirms, that together with Giinialdo, having, with a 
sextant, carefully and repeatedly measuicd the horizontal dia¬ 
meter of the sun, one by the right, the other by the left limb, 
they distinctly asccitamed the increase to be what the naked 
eye exhibits. Almost all other philosophers have considered 
the appeal ances to be delusive, to be optical deceptions, and 
have affirmed that measurements by instruments give no in¬ 
crease of dimensions. Almost all are of opinion that the re¬ 
fractions, which, as they suppose, produce these appearances, 
can only be in vertical circles 

Vot. X. 
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Riceioli and Grimaldo state, the observed diameter of the 
sun in the horizon to be from 45 to 60 minutes, of the moon 
from 38 to 40 minutes. 

Molyneux objects that the moon ought to have appeared 
under an angle of 5 degrees. Did any person ever see the 
moon extended under an angle of .$ degrees in the horizon ten 
times larger than usual ? This ai^mei^^4^]^ fails in fact, as 
does also the other, that there is -no.^refr^ion Or change of 
place but the vertical, and therefore no dilatation.* 

1 ^ree with Riceioli and Grimaldo; becaufM^i their measure* 
ments accord wiUi the theory hereafter to be developed -; because 
they agree in their amount with the appearances, vertical as 
well as horizontal; and because of their very differences ; for of 
the sun and moon, the mean apparent diameters are nearly 
equal, and severally about 32* and 31', and according to their 
observations, the measured diameters are from 46' to 60' of 
the sun in the horizon, from 38' to 40' of the moon, the weaker 
marginal light of the moon being extinguished, and her size 
more reduced by the almoSphere through which she appears, 
than that of the sun. 

'Fhe size of a candle, viewed through different deeply-coloured 
glasses, is considerably diminished by the loss of its fainter 
marginal light; and so the sun and moon ought, on account of 
the loss of light in paswsing through the atmosphere, to appear, 
and would a}>pear, diminished in diameter, but that this cause 
of diminution is more than compensated for, and the discs arc 
more enlarged by, the lateral inflection of the rays than di- 
mimshed by the extinction of the marginal light. By the in¬ 
creased extinction, however, of the weaker marginal light of the 
moon, her apparent size is more reduced than that of the 
brighter and more strongly illuminated sun, the atmosphere, 
through which they both are seen, acting as a coloured glass, 
giving colours to botli luminaries in different degrees and pro¬ 
ducing these differences in the measurements of Biccioli and 
Grimaldo. 

Thus the theory to be hereafter developed, confirms the ob¬ 
servations of Riceioli aud Grimaldo made, particularly upon 
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the ho^zontal diameter of l£e sun, and estaMished so distinctly 
by the plain percepdiona of sense, that nothing hut that ingenious 
learning, which in every age has pusczled the plainest dungs, 
could have induced a doubt respecting what was actually seen, 
although the cause was |ot understood.' 

Riccioli accounts ibi^he differences of opinion and measure¬ 


ment of othersV|^’ supposing that, by the adopted modes of 
measurement, which' He states, differing from his, the extefnal 
light of the limb of the object is intercepted, and its size reduced. 

I have endeimrared variously to account for these pondnued 
errors of the acutest observers, by supposing that taking it for 
granted that all changes of place, or refractions, as they called 
them, were made in vertical circles, which is not correct, and 
that all measurement of any but the vertical diameter of the 
luminaries was unnecessary,*upon finding this to be what was 
expected, they abandoned all further observiations of horizontal 
diametera, not peihaps so conveniently measured as in the 
vertical line, or made them without sufficient care and attention. 

The rainbow has been referred to, as exhibiting near the 
horizon, a considerable increase of breadth, upon the same 
principles which produce the apparent enlargement of the 
horizontal sun and moon, and thus con^rming them. But one 
error'is here adduced to support another. The cases are en¬ 
tirely different. The rainbow is seen under vci*y different 
circumstances, and at short distances,'"which allow neither the 
imagination to act nor the atmosphere. Of the falling drops 
of rain, the increased sizes near the horizon, extend the spaces 
of formation of the radiants which they reflect, increase their 
number and divergence, and dius enlarge the dimensions of the 
bow*which they form. I have seen 'the primary rainbow com¬ 
pletely formed, and at the same time the following appearances 
exhibited : In the thin vapour of the cloud on high, was formed 
a narrow principal bow, attended with three or four inflected 
orders of colours, which are known to depend upon the small 
sizes of the drops. By degrees, lower down, these accompanying 
bows disappeared by uniting into the single primary, whose 


dtmenjiions in the horizon became dilated into more than double 
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its origiiial bread^i, in consequence of the increased sizes of 
the united drops. 

The changes of colour, and of brightness, have not been 
SLttentively considered, or happily explained in themselves, or 
as connected with the other changes of place or <)t figure. The 
attempts to account for these are not )hore philosophical than 
those of the poeti v 

Ipse D«i dypens, tent euni lolUtar 
Mane rubet, terrftque rubet cum conditur 
. Candidas in summo est; melior natura quo(^4Uio 
Athens est, tcrraque procul contagia vitat* ' 

Ov. Metamw. lib. 15. 1.192—5. 

In a continuous medium, a ray of light, passing by the side 
or edge of any body contained therein, is inflected by the at¬ 
traction of the body near wliich it passes, and bent towards it. 

In such a medium a ray of light passing between two’bodies, 
is inflected and bent by the dificrence of the forces of the two 
bodies, towards that body nearest to which it passes, and whose 
attraction consequently prevails. 

A ray of light so passing, is not only so bent and inflected, 
but is also dispcrs*ed and divided into parts more or’^^less bent 
in various directions towards the inflecting body, the colours of 
its several parts being changed, from that of the original light, 
into rays of what arc called prismatic colours, which coloured 
rays, even in the refractions of the prism, are produced by in¬ 
flections. the blue being nearest to, and most attracted by, the 
inflecting points, the red most remote from and lest bent to¬ 
wards them, the intermediate, in and into intermediate di¬ 
rections. 

' A ray of light, passing perpendicularly through a series of 
particles concentrically arranged in the plane of incidence, 
and at equal distances between the particles, passes on without 
deviation or bending. 

A ray of light, passing obliquely through a series of particles 
concentrically arranged in the plane of incidence, will be in¬ 
flected and bent, in a direction inclined fowards the radius 
drawn from the centre of arrangement to the point of passage. 
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A ray of light, passing perpendicuiaTly, at oqual distances, 
between the particles of each series, and successively through 
many series of particles, concentrically, and more and more 
numerously arranged Ui different successive planes, will be 
attracted by, and inflected towards the planes, in which the 
greater number of particles are disposed. 

A ray of light passing obliquely and successively,'* through 
and between various concentric aeries, of particles in vaAoiis 
planes, and ql^^variously' increasing numbers in those planes, 
will be inflect and bent, into directions compounded of the 
directions given by the succeeding different planes and con¬ 
centric series, conformably to the established laws of motion. 

The body of air, incumbent upon the earth and its waters, 
acting by its powers of solution becomes more or less charged, 
more numerously at small, less numerously at greater distances 
from the surface, with particles of water Abating in it, in states 
intermediate between absolute solution and rapid precipitation. 
These particles in a further state of separation from, and floatage 
in the air, are congregated into visible forms, and become fogs 
and clouds. In the iiitennediatc state between perfect solution 
and visible separation, though they do not entirely destroy the 
transparency of the atmosphere, they yet exist in the air as 
floating detached bodies, capable of acting upon light by re- 
fleeting and inflecting it, and show their existence and powers 
frequently, by exhibiting the tracts of the sun-bcams passing 
from between clouds through the air, or by otherwise variously 
acting upon objects seen through the vapours which they 
compose. 

By the observation of those who ascended Mont Blanc, and 
were terrified at the black apparent void beyond the top, there 
were then no particles in the air, higher than the mountain,* 
capable of reflecting light. Mont Blanc is not quite three miles 
above the level of the sea. Seldom higher than this, above the 
level oMhe surrounding region, can the vapours of flat countries 
be considered to^rise, so at least as to become sensible by their 
actions on light, and to this height must be reduced the great 
concentric masses of sensible vapours supposed to be from fifty 
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to sev&aty miUs high. The pxkicipal aocnmelathiiHS of vapours, 
are iadeed ccmsiderably idiort of this height, and being upon cw 
near die surface, their strata may in efiOect be considered as of 
various horizontal diameters from 12, to 24, to 30, miles long, 
as they may be estimated to be of tlte height of one, two, or 
three miles. : 
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Let S, be tWidace of .a ^ectatei:, sua, LM a line', 

drawn dirough the centre of the stin parallel to tbe horizon, 
TS a Hoe drawn freon the centxe of the stm to the Bpeejtator, 
HI a circular senea of particles of vapour arranged at given 
distances freun each other in the same plane wiUi LM^ and TS, 
and cutting TS at right angles, a ray of light from T passing 
along TS, throug^^ the circular series HI, at right angles and at 
equal distances between any two particles will proceed direetly 
■without bending to the eye of the spectator. Let LH and MI 

from the points L, ^and M in the line LTM, be rays parallel to 

% _ 

and in the same plane with TS. As TS falls perpendicularly 
on HI, so LH and MI will fall obliquely on HI, and instead 
of passing on to N, and C will be bent at H and I, 
towards the perpendiculars to HI, into 'lines intersecting the 
line TS, and coming to the eye of the spectator in the di¬ 
rections SH, SI. This is the case with a single series of par¬ 
ticles. Let the body of the sun ED be seen through many 
strata consisting of many similar circular series of particles, 
increasing in number and density in the several strata to the 
surface downwards, a ray of light TS, enuring between the 
strata at right angles thereto, and descending through the 
lower strata interposed between the luminary and the eye, will 
be successively bent hi the piano of the vertical in which TS is, 
and a change and elevation of place of the point T in the vertical 
will be produced. In this manner the points D and E, will be 
raised to G and F, and all the points between D and E, to 
places between G and F. But as in passing down between 
various successive strata, other the rays LH and MI are apted 
upon by two forces, one between the strata for elevating them 
vertically, the other by the circular series they enter obliquely 
for inflecting them towards their perpendiculars, these rays will 
consequently move in directions diagonal to the directions of 
these combined forces, and the points L and M will be not only 
elevated, but dilated externally from and out of the vertical on 
both-sides, and apparently transferred to the points A and B. 
In the same manner all the rays proceeding from all the inter¬ 
mediate points of LEMD are variously cle\ ated, dilatra. and 
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i^ixeaufmed to inteiisodkitoywIitoitC li^BQ«Nliod the Imasaftry 
with a smaller ^^rttcid, > nad extended horlxontal 
diameter, of the form tw^,bal# ^l%i»»(x>m1»aed cotthesame 
ms^or.' axbf the lower ccmmdert^^ ^ore eccentric than toe 
rays not pasaing^j^ jtoove, will be dispersed and 
lost 4 .>(^ stopped and extinguished, and in an undulatory state 
of the strata of vapours, the observed undulatory changes of 
outline and limb, particularly of the lower limb will be pro¬ 
duced. All these rays, vertical as well as horizontal, in passing 
on to the eye Qf the spectator, will not only be thus inflected 
and beidty'but will be variously distributed, and.disjpersed into 
various colours, by the first and successive orders of particles 
, by whidh they pass, and not only divided, but by degrees en¬ 
tirely separated from the rest of tlie direct lights in the order 
of colours from blue to red. First, all the blues will be dis¬ 
persed, and separated from the rest, and scattered over, and 
variously reflected by the whole atmosphere, giving it, when 
* seen free from clouds, the usual coerulean blue, in the manner 
' described in a paper on the Colours of Waters, in the 9th 
Nuntoer, Vol. V., p. 81, of the jRoyaZ Institution Jmrnaly and 
never before clearly accounted for. After this separation, toe 
colour of the luminary becomes yellow, until by the increased 
action of the denser strata of lower vapours, int<x. which it 
descends, the yellow is entirely separated and dispersed after 
gilding with its colours the lower surfaces of tlie horizontal 
morning and evening clouds, leaving the sun of a bright red 
sustainable by the eye, and of a lustre continuing to decay, as 
long as the orb continues to be seen. 

The phmnomena, thus dependent upon the vapours of tlie 
atmosphere for existence, will vary also %vith these vapours, 
^ their quantitie s contained in air, and their states of perfect or 
partial solution tliercin, of more or less absolute separation up 
to that of rapid precipitation in the form of drops of water. 
Tlie hygrometer fitted to determine and to measure these 
> hanges, of numbers of particles, and of condition of air de- 
pem‘'iig thereon, would obviously be the instrument to be 
used observations, rather than the barometer and thermo- 



iBod^, ' is 

m&tBfi ^ iogeAec t3i« 

by. ibeM fostraments fni^toally afffect^eftcb In ordinary 

cases, t^se'.^brunie«ti'im be;CCn&ultcd, M<D(rbere extra- 

* '* / 

Cffdinary accuracy is reqdivt^ ist<ldetennining; the {daces of the 
heaveBty bodies, recourse mti||b be had to ihore ‘dire^ tifaM* 
vations made at the time. 

' I have thus accounted for the changes of place in &e'!teftvmily 
bodies, the changes of colour, the changes of fig:iiTe and' di¬ 
mensions, and the occasional undulatory changes of limb and 
outline, together with the occasional variations even of these 
changes,^by referring them to tl^ same principles, to one and 
the samc^existing cause,, acting variously, and vafiottSiy mo¬ 
dified ; and he who. can’ continue to believe that the apparent 
increase, of size of the sun and moon, in the horizon, is a de¬ 
ception produced by comparison with terrestrial objects, or by 
assigning them, according to the principles of perspective, di¬ 
mensions depending upon their places in a supposed less tiian 
■> 

hemispherictd, or rather oblate spheroidical sky, may ascribe 
all the ^raer concurrent appearances and changes, change of 
colour, change of place, change of figurdj^ undulatory changes 
of. Hmb and outline, to delusions, not only ocular but mental, 
of die mind as well as of the mind’s eye. G. W. J;- 


Abt. III. On the Native Country of the Potato, and on 
^ some American Plants. Communicated by A.P.VtA'MB^wr, 
Esq., F.R.S., ^c. 

. It has long been a desideratum among botanists to ascertain 
the native country of the potato, Solanum tuberosum. 1 beg 
leave now to offer some communications on that subject, vbicli I 
have lately received in a letter from the celebrated author of the. 
Flora Peruviana, Don Jose Pavon, who resided many years in 
South America, dated, Madrid, September 23, 1817, who says, 
“ The Solanum tuberosum grows wild in the environs of Lima, 
in Feru, and fourteen leagues from Lima on the coast; and T 
myself have found it wild in the kingdom of Chili. ^ can 
assure you this is the truth. The Indians cultivate u .n great 
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abundsuftce ia Peru aad in CbUi» aiul. ,'call it Papas. I^ere are 
other mid species,^ sueh as SaUaam f^onta7t«nn> viuch also gives 
a radix taberosa.” Of this 1 have received from the above- 
meationed author of the Fbra Peruviana film wild specimens 
wifih the root. In another lei^, dated Madrid, Nov. 10, 
he agmn repeats, I mentioned to you that Solantan tuberosum 
grows spontaneously near Lima, and in the.lcingdom of Chili,' 
where it was also found by my companions Dombey and Ruiz ;** 
I have lately received from Don Pavon very fine,^ild specimens 
of Solanum tuberosum, collected by himself in Peru. Dmi 
Francisco Zea, companion and friend of the celebrated Mutis, 
who long resided in South America, assured me, when he was 
in this country, that he had often found it wild in the^orests 
near Santa Fe de Bogota, observing at the same time, that the 
remon why Baron de Humboldt had not found it when he was 
in that country, was, because he liad not time to examine those 
places where it grew. In a letter (addressed to Mr. Frazer of 
Sloane-street, Chelsea,) lately received from Dr. Baldwin, an 
excellent American botanist, who has lately returned from the 
coast of South America, in the Congress frigate, of the United 
States, he says, “ I found many plants that appeared to be new 
during my excursion in Sopth America, and had the satisfaction 
of submitting most of my specimens to M. Bonpland, who has 
settled himself in the vicinity of Buenos Ayres. It was not tlie 
least pleasing of my discoveries to find the famous Solanum 

9 

tuberosum growing spontaneously among the rocks on Monte 
Video; in a part of the country, too, where this.valuable vege» 
table is not cultivated. I also found it on the same side of the 
river in the vicinity of Maldonado.’^ A species of Solanum was 
found by Commerson in the neighbourhood of Monte Video, 
hamed by Dunal, in his Synopsis of the Genus Solanum, page 5, 
Solanum Commersonii, from a specimen preserved in the Museum 
at Paris. It is also described in the Supplement to the Entry* 
clopidie MHhodique, Vol. IIL, p, 746. 1 have no doubt that^is 
is the same with the plant found by Dr. Baldwin. On making 
inquiry, relating to this plant, of Captain Bowles, who has 
lately returned from the South American station, and who has 
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’ resided for a cG&fd^eratde timasit Buenos Ayree, he told me he > 
knew it well, and that it is a conuxuns weed in the gfirdens and 
in the neighbourhood, bearing small tubers like those of the 
potato, but too bitter for use. Whether this be the original 
stock of our common pototo improved by cukivatiou, future 
observation must determine. Molina, in his History qf CAtli, 
s]ieakittg of the potato, says, ** It is indeed found in all the 
fields of that country, but those plants that grow wild, calied* 
by the Indians jfap/io, produce only very small roots of a 
bitter taste.” 

There appeared lately in the English newspapers an account 
of a root which is very much cultivated in Peru under the name 
of ArracaelMf and which would be a very desirable acquisition ‘ 
to this country. The before-mentioned Don Francisco Antonio 
Zea, formerly professor of botany at Madrid, who has lately 
arrived in this country from Santa Fe de Bogota, (New Granada,) 
informs me that the Atracacha grows abundantly at Santa Fe, 
Junguand Pamplona, where it is very much cultivated and eaten 
in (he same manner as we do potatoes in this country; and says 
that the plant which produces it belongs to, the natural order 
UmheUifera, and that it has a tapering root, about six inches * 
long and two inches thick. I have little doubt that this is the 
same with the Heracleum tuberosum, foliis pinnaiis s foliolis sep- 
tenis} fioribfus radiatis; of Molina, who gives the following 
account of it: ** This plant resembles very much in its leaves, 

flowers, and seeds, the Common Cow Parsnip, but is distin¬ 
guished from it by the greater number of roots it bears, which 
are six inches long and three inches thick, of a yellow colour, 
and of a very agreeable taste.” 

Don Zea has also afforded me another piece of information, 
relating to a small species of Mays, or Indian com, which was 
introduced last year from France under the name of Mays de 
Poulet, and which ripens its ears two months earlier than the 
common kind. I had suggested to Mr. Sabine, (who has men¬ 
tioned -it in the HorHx^tural Transactions^ that it was very 
probably the Zea Caragda of Molina; and my opinion is now 
confirmed by Don Zea, who knew it at once on its being shewn 
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him. He informs me that it is cultiYated in ^at abundance 
in Chili by the Indians, particularly in the district called Ca- 
ra^a, whence its name. 

I bcj^ leave to mention another communication, cdso from 
Don Jose Pavon, relating to a substance which has been several 
times sent from Spain,, under the name of Spanish tinder, 
resembling very much the Mpxa of tl>e Chinese. We never have 
i)een able till now to ascertain the plant from which it is manu¬ 
factured, which proves to be Echinops Strig^^sus. There are 
three different sorts; the first, Yesca de JSspagna, or Amadou 
d'Espagne, 0 de Cardo de las fiores (ex fionbrn) ; tlie second, 
Yesca de Espagruif or Amadou d'Espagne, O de Cardo de los 
hogas (ex foliis)} the third, Yesca d'Espagna, ox ^Amadou 
dEspagne 0 de Cardo de las tallas (ex caulibus.) 

I take this opportunity of inserting another observation which 
I have also received from Spain. 

The tree which produces the balsam of Peru, Myroxylon 
Peruiferumy appears to be the same as Toluifera balsamum, 
or that which yields Tolu balsam. The following account 
of it is given by Don Hippolito Kuiz : ** The balsam of 
Quinquina is procured by incision at the beginning of spring, 
when the showers arc; gentle, frequent, and short. It is 
collected in bottles, where it keeps liquid for some years, 
in which state it is called white liquid balsam; but when 
the Indians deposit this liquid in mats or calabashes, which 
is usually done in Carthagena, and in tire mountains of 
Tolu, after some time it condenses, hardens into resin, and 
is then denominated dry white balsam of Tolu, by^ which 
name it is known in the druggists’ shops.” Having ex¬ 
amined the specimens of Toluifera balsamum^ from the her¬ 
barium of Sir Joseph Banks, I find them exactly the same as 
Myroxylon Peruiferumy and which w-os sent to Linneeus by 
Mutis, as the plant producing the balsam of Peru. I have 
lately received fine specimens in flower and fruit, and also a 
specimen of the trunk of the tree with the bark on; it is between 
three and four inches in length and ftbout thrbe inches in din- 
inetcr, and wa« collected by the authors of tlie Fhra Peruvian^ 



Art. IV ,—On the Granite of Aberdeemhtre, and on th^ 
Identity of certain Varieties of Granite^ with other Uoch 
appertaining to the Trap Family.—By J. Mac Cu 14- 
loch, M.D., F.II.S. Communicated by the Author4, 

It is well known to those who are conversant with rocks, that 
many members of the trap fhmily, including under that term all 
the unstratified rocks which lie above the secondary as vrell as 
the primary strata, bear a striking resemblance in their mineral 
composition and'' general aspect, to some of the varieties of. 
granite; there being comprised under this denomination, all 
the unstratified rocks which are inferior, not only to the se¬ 
condary, but to the primary strata. A very remarkable instance 
of this ^semblance, 'is pointed out in the article which relates 
to the Isle of Sky, in my work on tlie Western Islands of 
Scotland; and similar examples, if less striking, may be seen 
in many parts of that country, so fertilej in all the interesting 
appearances which are found in the rocks of this multifarious 
family. The iniportant views that may be deduced from these 
facts, will be considered hereafter; it being the primary object 
of this paper, to confirm this important analogy by evidence 
from a different source, but of the same nature, derived from 
the existence of those rocks which form some of the most 
common and conspicuous varieties of the trap family, not only 
in the situation occupied by granite, but connected with the 
most authentic masses of that substance by a bond of mutual 
and imperceptible transition. 

Those who are acquainted with Scotland, know that granite 
occupies an extensive space in Aberdeenshire; and that where 
it does not appear at the surface, it is covered, and often to a 
very inconsiderable depth, by different members, both of the 
primary and secondary strata. 

Among these, gneiss is the prevailing rock. In some situa¬ 
tions, it forms mountains of considerable elevation, such as Noath 
mid Coreen; but, towards tlie eastern side of the country, i* ..s 
,.Jound at a general, but irregular low level; like the granite, 
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with a^ich it is also intermixed in patches of various, of 

minute, dimensions, and of very uncertain recfitrrence. 

Micaceous schist also occurs; but towards the western side 
of the county, principally; as it is scarcely to be found in that 
tract where granite is the prevailing rock, and which alone is 
the object of the present paper. 

The same remark may be made on quartz rock, which is 
also found in considerable massesV'in some of the western 
mountains; but it is either rare^ or nearly-fi^ogether absent, in 
those places where extensive masses of g^nite are visible at 
the surface. 

Clay slate occurs in a much more conspicuous manner; 
forming some tracts of considerable extent and of very moderate 
elevation; and, in many places, being, like the gneiss, in contact 
with the granite. It is, farther, in some cases, so thin, and so 
intermixed in patches with that rock, as obviously to form but 
a very superficial covering over it; the fundamental granite 
protruding through the schist in many places, in such a manner 
as to allow its continuity to be inferred, even in those places 
where it does not reach the surface. 

It is unnecessary to notice particularly, the masses of ser¬ 
pentine which are found in many parts of the district under 
review; and the more rare beds of primary limestone which lie 
in the western and southern mountains among the other stra- 
* tified rocks. 

These then form the whole of the primary strata which occur 
in that part of Aberdeenshire now under review. Of the 
secondary, the lowest or old red sandstone is found in different 
places; but, with one rather doubtful exception, it does not 
appear that any of the superior secondary strata, whether of • 
sandstone or liidestonej exist in any part of this district. 

ft is, lastly, important to remark, that no instances of stiper- 
inmipb^t trap rocks are to be discovered throughout this 
extensive tract; nor, after a careful research, could I find any 
veins of these substances. That extensive body of these rocks 
which occupies so large a portion of the central and secondary 
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diatrkst of Scotland, ceaaes entirely before the meetii^ of ilie 
strata of this olaas with the primary ridge, which forms the 
southern boundary of the northern mountiunous division of this 
country, A few veins only, are, in some places, found to pe¬ 
netrate the prinuury sUata in this direction; but, alter no long 
course they entirely disappear. * 

This slight sketch of the nature smd disposition of the stra¬ 
tified and superincumbent, rocks winch occur in die district 
■under review, w^^be useful in attempting to trace the gedei^ 
extent and contiitvtty of the granite wthich forms, not only the 
basis, but the chief visible portion of that trdet which is the 
repository of the phenomena to be described in this commu¬ 
nication, 

a 

The most prominent and conspicuous masses of that rock, 
are those which form the high mountains of Mar, and which 
contain the sources of the Dec. In tracmg from these moun¬ 
tains towards the sea, eastward, the granite is found re-appearing 
in numerous places; the interruptions to its continuity being 
produced by portions, more or less extensive, of the primary 
strata already described, and, principally, of the gneiss. In 
this manner it may be traced to Portsoy, and, more or less 
interruptedly round the coast to Aberdeen, Without a map, it 
would be impossible to convey any accurate ideas of its geo¬ 
graphical position and extent; but it will be sufficient here to 
remark, that two irregular lines drawn from Ben Avon to the 
places just named, will include the principal part of this rock 
in. Aberdeenshire, and all that which it is necessary for the 
objects of this paper to notice. 

Havmg formed a geological map of this entire district, 1 
have been enabled to infer, from a comparison of the several 
apparent portions of the granite, and from the positions and* 
situations of the superincumbent strata, that the continuity of 
that rock may not only be deduced, but, in many cases, actually 
traced, in some place or other, in such a manner as to leave 
no doubt respecting the identity and connexion of the whole. 
This district must tlierefore be considerwl as formed o%a 
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contmuc^ bo4y of graaite ; coyer^ .iuad olncared, 
plaiiiM> both of tho ^pimasj^d ^<,ihe mc^t euotcient" 

seeolsiary' ^trata^^d appearing 'wberey'^M&ese have been 
reaioved by those wasteful operations of which this side, of 
Scotland presents so many other striking,evidences. 

Theiiast very elevated mass of this granite in the north* 
eswtem part of Abj^deenshire, is the mountain Bennadiie ; but, 
between ^s point and the sea to the eastward, it appears, even 
aC the lowest levels; occupying extensive spaces, without the' 
intervehtton of gneiss or any other superincumbent strata; or, 
in sohoHS^^mes, cpvered with very thin portions of the former, 
not .acS^g a mae, or even much less, in‘dimensions. 1 am 
induiHid to notice this tract more particularly, because it is 
there that the peculiarities about to be described, are most 
accessible and most conspicuous. 

The general continuity of all the granite of Aberdeenshire 
being thus established, it is next necessary to remark, that, 
.throughout the greater part, it exhibits those mineral characters, 
which, even by those who imagine that there are distinctiona in 
the relative ages of different kinds of this rock, are considered 
to be indications of the highest antiquity. I'hc mountains at 
the sources of the Dee,* are well known, by all who have ex~ 
amined this country, to be formed of that granite which consists 
of quartz, felspar, and mica; and it is, perhaps, unnecessary to 
say, that the same character pervades tlie flatter portions to the 
eastward; as the extensive use of the Aberdeenshire granite in 
the pavements of London, has made it familiar to every one.. 
It will be necessarily noticed hereafter, that the variety which 
* occurs in Bennachie, presents, in particular, those characters 
which are supposed to appertain to the most ancient granites.* 
*as the quartz and felspar in it, are, in many places, distinctly 
crystallized. 

To this proof of antiquity, derived from mineral characters, 
may be added that which is usually inferred from geological 
position, by those who contend for this theoretical view of a 
dilference in the relative ages of granite. It is, in most places, 
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taflsHor to gneiss; and^ yf hi some, clay slate, or even the red 
sandstone, is fonxid In colitect with it, the oonliiiTiity of these 
portions with otherii which are immediately sut^acent to gneiss, 
is easUy traced. * 

Tlie pi ecedmg remarks on the genSral continuity and commpn 
antiquity of ail the granite of Aberdeenshire, might have been 
spared, had this paper been intended^ for those only,' who en¬ 
tertain the same opinions as myself respecting t1^ origin and* 
natuie of that rock. But as many geologists still mmntain, 
that granite, like the stratified rocks which cover it, is of at^ueous 
origin, and as they have even imagined a succession of d^^osits 
of this rock, some of which they have placed in tifieifr hypo¬ 
thetical division of a transition class, it became necessary to 
anticipate the otjeetions which might be urged against the 
facts immediately to be described, by showing that the writer of 
this paper had investigated the subject as if he himself had 
maintained, with them, those opinions which all hts observations 
have taught him to rgect. 

In tiavcrsmg this country in the summer of 1819, I was 
surprised to find blocks of giitnstone and of basalt scatteicd 
ovei the surface in difiercnt places; particulaily, as no indi- * 
cations of trap rocks in situ, or even of veins of that nature, 
were any whelre to be discovered. Those also were every where 
accompanied by lilocks of the common granite of the country; 
as usual, rounded at the angles by the effects of time. No 
marks of wear, however, were in general to be observed in the 
basalts and greenstones; nor did they present those well-known 
marks of long exposure and distant transportation, which, in 
the rocks of this &mily in particular, become very conspicuous 
after no long period. 

Unable, however, to account for thcan from any other cause, 
and finding their mineral characters to coincide very accurately 
with those of the trap rocks of the Westi'm Islands, and of the 
central district of Scotland, I, at first, naturally attributed then 
origin to some veins, or insulated masses, which had escaped^ 
my observation. But the same substances recurring again m 

VoL. X. T> 
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other places, where, from , examinipg the. coautrjc arqund with 
the ipost scrupul^B accuracy, I was satisfied that no trap rodcs 
existed, I became unwilling to rest m the vague conclusion that 
they had been transported from some far distant situation, or 
were the remains of masses loqg, since v^ished; more parti¬ 
cularly, as they shewed nq.marli^^pf such transportation, and as 
it was not easy to conceive that detached blocks of a small size, 
„ should remain in a state of integrity, while the lai^er masses, 
whence they must have been derived, had disappeared. 

Recollecting that the . trap rocks so ofren approximated to 
granite in their mineral characters, 1 was thus ^.induced to 
suspect that granite might also, in the same manner, vary in 
its characters, so as to resemble the specimens which, in that 
family, are known by the name of basalt and greenstone; a. con¬ 
clusion the more probable, as many of. the fine grained granites 
in which hornblende enters as a constituent, often resemble some 
of the greenstones of the trap family; difiering from them, 
principally, by containing quartz; aud that basalt, in some of 
its varieties at least, consisted of the same ingredients as 
greenstone, in a much more minute and intimate state of 
mixture. 

This suspicion was strengthened by the views, which have 
long been familiar to myself and to many of the readers of this 
paper, respecting the common igneous origin of both these 
classes of unstratified rocks, and I was therefore induced 
to search mpre minutely among the solid granite for a confirm¬ 
ation of it.. The incumbrance produced by the deep alluvial 
soil of this country, for some, time checked this investiga¬ 
tion ; but it was at length completed, and in so many .dif¬ 
ferent places, as not tp leave the shadqw of a doubt respecting 
the nature of the rocks in question, and of their common origin 
and continuous connexion with the more ordinary granite of 
the country. ,« 

Among other places, 1 may.ji^ow point out, for the satisfactiop 
ofjp^er geologists, some recen| sections of the granite between 
Old Rain and Meldrum, and at several other points in the same 
"neighbourhood, which cannot be moib particularly designated 
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Ibr of Hlo6l8''iiefer^ it'ts^easiy to see the 

fratiettion n^KTlih {wies place between the dozaiacm granite and 
these greenetondi;' ahd the fitrlther^^angeV by which the 


coarser greenstone becomes a basalt, or asfnmes an doiform 
teaturc m which the separate minerals are . no longer distin- 
g^hahle. if any suspicibnimd temsdned that these were veins 
of trap traversing the granite, they would haub been completely 
removed by examining their forms, their oonnekions Vlth tli^ 
rock, and the frequent and imperceptible transitions which oc¬ 
curred between the two; transitions' precisely similar to those 
which taka place where ordinary granite cdianges its character, 
either by varying its composition, or by an alteration in the 
nature of its texture. 

On a further investigation, it was found that the rocks of this 
character ocOmred in very considerable tracts: irregidariy in- 
terpiixed with the common gpranite, in such a manner as to 
equal it in quantity^, and to remove all possibility of hesitation 
respecting their continuity and their community of geolo^^al 
origin mid pbkition. 

It was already remarked, that a part of Bcnnachie consisted 
of an ordinary granite, in which the ingredients, and more 
particularly the quartz and felspar, were^frequently crystallized*. 
On the’ northern face of this mountain, the rocks in question 
oc6ur in great abundance; passing into the common granite, 
and forming, in some places, an equally large proportion of the 
general mass. The want of artificial secdons, prevents the 
transitions from being here seen as clearly as in the places last 
described; but there is still no difficulty, by the use of'the 
hammer, and with proper atteiition, in confirmiug lhe- truth of 
■those views on which'it tS^ now nmsecessary to dilate' any 
further. ’ 


It only remains to describe the mineral characters'of the 
rocks which have ^us been shown to form pwrt of the'general 
mabs bf granite in this country; and that descriptidli will still 
fhrthct show the analogy which, In so many other important 
^ ' D2 
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pe^ntSy p^adeif att tha luictratMedt r^i^y 4o«ev^ distant in 
positidb ahd in s^arent antiqwty. ^i :. 
'^Quartz so rarely enters as an ingredient into these sabstances, 
tibat H may tdtogether exdttded ft&ta the present constdeiv 
ation. The fundamentarecrtnpoeition conststa-fetsphr and 
hornblende; 'aifdy accfbrd^^O^he magnitude of the partSy4iid 
the relative proportions of &eie h^edientSj the appearances 
«of the specinfens vary.^ '^^In sdme rare instances, the crystals of 
hombl^de are So large "as to attain half an 4nch in length, 
ahhoixi^theyarenot defined In form; and^as the fdspan is 
commonly white, these varieties form beautiful specimens for 
collector of rocks. From this size, the portions of each mi¬ 
neral vary in gradation; forming compounds which are Undis- 
tingttishable in every respect from the coarser and finer green¬ 
stones of the trap family; from those, at least, in which 
common, and hot compact felspar, forms the other ingredient in 
union with the hornblende. 

In all the cases which came under my notice, the hornblende 
is invariably black, but it is not always intermixed in an uniform 
manner with the felspar; some instances occurring in which, 
to the general indiscriminate mixture, are superadded large and 
'distinct patches or irregular crystals; producing that appear¬ 
ance which, when it takes place in ordinary granite from a 
similar disposition in the felspar, has been called powphyritw. 
In general, the felspar is white, and of that variety' whidh is 
called common. But in the nfinuter states of intermixture^ it 
has often a greenish hue, and so far loses its crystalline ap¬ 
pearance, as to resemble the ordinary compact felspar which is 
more common in the greenstones of the trap family than die 
crystallized kind. 'Whether these varieties, however, Actually 
contsun compact felspar, 1 have not quite satisfied myself; and 
the confusion which sometimes exists between these two mi¬ 
nerals is such, that I am willing to leave this point' undeter¬ 
mined; however inclined to believe, * that' compact fdispar 
occurs in these rocks just as it does, in the greeh^n^S of the 
trap family. 
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greenetooe of this Iraaite, vhecQe^^^suiiii,^} the. rock ts no 
longer. 4ietmguiahAble}J&oia., niutd^ ^ in scone 

Bpeesmens, it even eppei^ that, the felspar is At lengthiceAtitely 
excluded•& that there,i39IP^ain^‘<i)ptiung butjhat compact, ,yet 
minutely granular aggregation^of j^tnbleivilA^ 
to some mineralogiaits, conatitutes the only, genuine, haimdt*. > |t 
is foTthes: highly ioterasting to remark' in this easei thpBf 
basalts have often that intemsd concretionary structure .which 
causes them to exfoliate in laimtim on. exposure .to ,nir; imd 
which ia eo remarkahle a feature* not ^nly inihe. basalts,, hut 
in many of the greenstones the trap family. I must also 
observe* that among the rocks of this apparently simple cha- 
raoter-y there are often found specimens which cannot be dis¬ 
tinguished from 4he black claystones which, by some authors, 
are also called basalt, and which, occur in such abundance in the 
trap formation. In these, the peculiar lustre which characterizes 
hornblende is absent; the specimens presenting an uniformly 
dull aspect, with an earthy fracture and a greater degree of 
softness. 

Although, in speaking of these compounds, 1 have occasion¬ 
ally used the terms greenstone and basalt, on account of their 
accurate resemblance to those substances as they occur in the 
, trap family, and because these names are justified by the mi¬ 
neral comppsitioii and character of the specimens, they must 
still be considered as varieties of granite; using that term^ in 
a generul and geological sense, to comprise all the unstoatified 
rocks which are found beneath the primary strata, and which, 
whatever difierences they may present, are still ass^ated by 
,^some general mineral diaracters, and by a bond of mutual 
transiUon. These terms, however, cannot be applied in this 
case witllo^t great inconvenience; and ought not fo he used 
hereafter in speaking of these substances^, whenever the facts 
; Bovf ^tat^d shall be admitted by geologists as established. I 
have, in other writings, pointed out the great, and almost in- 
cQtrigible confusion, which has already arisen, from applying 
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the to eon^uads oecemag. JwtH in the iandlf pf 

tr^ and in granite; end the inconvenliences of similar, 
nature- which have been produced, bjir usmg the term greenstone 
in the same vague manner. It' is pvidmit^ , that the same con¬ 
fusion, even in a greater degree, would £»Uow from^adopting 
the term b€tmlt in the. present^case. 3 ’ 

In every instance in which rocks of a similar nature occur in 
the, primary mid secondary classes, it-is most important to 
distinguish them by some eiqiedient; as geological descriptions 
would either become unintelligible^ ot be attended with the 
most inconvenient circumlocution. Limestone has thus been 
distinguished by the addition of the terms primary and se¬ 
condary ; argillaceous schist, by using, in one case, the deno¬ 
mination of clay slate, in the other, that of shale. In the cases 
of granite, and of the trap family, the confusion which would 
ensue from neglecting to make such a distinction, would be even 
greater than in the stratided rocks. With an origin far distant 
in point of time, the members of the trap family are not only 
found in contact with granite, but they also penetrate it in the 
form of veins. It is scarcely possible, even with all the as¬ 
sistance afforded by a distinct set of terms, to prevent super¬ 
ficial geologists, who arc contented with the first and obvious 
appearances before them, from confounding such recent rocks 
with the more ancient to which they approximate; and, without 
such terms, even the,most careful observers could not convey 
accurate information, without danger of misapprehension or 
without circumlocution. 

As an expedient towards attaining this object in the present 
instance, it might be suggested that the addition of the adjective 
terms, primary and secondary, would suffice; and we.should 
. then have primary and secondary basalts and greenstones. 
But as toe term primary has been sometimes applied, by those 
who only judge from superficial examination, to the recent 
veina of this nature which penetrate toe older rocks, itappears 
preferable to abandon its use altogetoer. Perhaps a better 
expedient will be found by applying the adjective term granitic 
to the rocks in question. Tims tocy may be designated by the 



tertoi^ yrt*mTP*li¥ ^reek^ttn^, and granitic ;' dtAr^tninalions' ‘ 

which, witile they inchiS^’the geeSogic^ cotthexions of Uiege 
siibstah66«ir^f6''€ido explanfttoi^*of liheir characters; 

and*'of the-rfeletioll which, ia thW respecV‘4liey *h‘ea^ to the' 
correBpohdii% rockS '^ ^thc trap faniily. It remains for geo-*- 
legists to adopt or reject this es^dient as they tbay seO right. 

;; '■<. y'i ' ; ; ,v . ^ 

Ifi thus teitnihadng thia aceoutit of these rCfy interesting* 
vafiietitls of gitmite, I'may he allowed to add, that their history 
offers a'*tery usefiii lessoh' to those geologists who are either 
content with the first'vi^'^of things, or who arc always ready 
to determine respecting the appearances which they find, ac> 
cording to some preconceived opinions, or from the vague 
and auperficifil notions derived from other teachers than that 
great instructor, firom a careful examination alone of whose 
phenomena, truth can be elicited. It will also point out the 
facility with which the most serious errdrs may be intro¬ 
duced into geological science, by trusting to the mineral cha¬ 
racters of rocks, and by*neglectiug to trace the connexions of 
such substances with the surrounding masses. If the novelty 
of the facts which have thus been described, had not rendered 
the preceding minute details necessary, they would have been 
still useful to the student, by pointing out the stepS which 
were followed in the investigation, and the nature of the rea¬ 
soning from which the tionclirsions were deduced. If bis 
ambition be to extend the boundaries of geological science, 
if he is not content to repose in the calm belief that every 
thing is already known, to see through the eyes of teachers, 
perhaps less competent than himself, and to describe in a 
received phraseology, appearances, and analogies, which have 
no existence but in that language which he has been taught, 
let him be assured that he must bring to his task, industry, 
patience, and, above all, an unbiassed mind. Nature will 
neither long deceive nor disappoint him who is only desirous 
of ^trfith; but the book which she opens to his inspection must 
be stiu^^ >with care, and, more especially, with a desire to 
learn. 
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Haviiig atunm ^.identity of certeis Tarietiei of'graotte^ 
TOCika^^Qppertiiming' to the 3trft|i..£unil77 it will be nse- 
Iul 4 i 0 place, in a^oond^ased vieWiilK>seiinUanee«<a!lready alluded 
to in the be^nninf of tins papei^ where th# members of that 
family present the charaotei» whieb aio Boost generally found 
in grani^ . .A l^w^of them l|i^ been pointed out in &e author's 
workj9n I^Aitem islai^b^^ lo.-whtdh allusicm has already 
Ji)j^jnade; importance of .the sub^t Is such as to 

demm^ a more distmpt statement of the several facts, while 
the^«%ure of the present communication affords an oppoi^unity 
oA^alaifcing and comparing them with the analogous pheno¬ 
mena described in it. Thus it will more readily be perceived, 
that whatever resemblance the most ancient unstratified rocks 
may sometimes bear to die most recent, corresponding examples 
«re not wanting in the latter of a similai resemblance to the for¬ 
mer. That this comparison has never yet been distinctly'made, 
or supported by the evidence of facts, will be an additioual 
reason, for extending this paper so as to comprise whatever is 
necessary for that purpose in the history of die trap family. 

, In the general, or geological, features of granite and of the 
trap rocks, there are so many points of resemblance that they 
cannot fail to have attracted die attention of the most,ordinary 
observers. Granite is never stratified, but. is found in shapeless 
masses which are subjacent to all the strata, of vvhutever anti¬ 
quity, near to which they lie. To examine and analyze all the 
contradictory opinions, which have prevailed on this subject, 
is here inadmissible; but it may be remarked, in a general way, 
that the adduced instances of stratification in granite, may all 
be referred to the laminar concretionary sdructure.on the large 
scale; or are portions of gneiss of which the texture so'often 
becomes perfectly granitic; or, lastly, are veins of that rock 
traversing the gneiss in directions parallel to its stratification. 

The trap rocks are also unstratified ; or, in the predominant 
instances at least, these irregular forms prevail, while the masses 
differ fiom those of granite in being superien to all die rocks 
which tliey accompany- Instances of a disposition which has 
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be^ «8i0en»Ml * tci^ s^trfttiflteatioiV'Bf^ellNsv^lr^truneoi^ 

amon^ thefockft^of lluslitaily; rciieiiablaiice 

they may^tbeax^.tcfeginiime Btratifieation, admit ole^tiber expkna- 
tioos. Into 4hi8 delalla of tbesadtia^ttlsa impOKuble here to 
eotor, would mvolve a long train of facts «di&4t8cusaiOhs. 
It must suffice to say, that aUJipdnstances^ Ittra^lified trap 
yet produced .may be easily and asifWte^l^^nost 

muses, .demonstraldy proved to be either vebs^^^iarallet tor '^ 
strata, m which they lie, or thin superincumb^t masses of 
whidk the forms hai^ been determined by those of 4he sub¬ 
jacent stratified rocks; mr else strata of shale, or Of other tmb> 
stances, which have been converted into trap by the^^ame 
causes which sometimes change them into siliceous schist t or, 
lastly, tufaceous rocks which appear to have been either db 
posited in the shape cf mnd, as similar materials so frequency 
are by volcanic eruptions, or else generated, like the sandstone^, 
from the-wear of more ancient rocks of tlie ‘saitie nature. 

Granite, and the trap rocks, are both found in the shape of 
veins, and they are the ^ly rocks which are known to be dis- 
posed in this manner, it being here understood that, under die 
term trapj is included every instance of porphyry, as well as 
those varieties which are peculiarly connected with the most 
recent greenstones, basalts, or clay stones. It has indeed been 
asserted, that sandstone and limestone, and even clay-slate, 
have been found forming veins, but it is easy to see that these 
imaginary observations are either the result of ignorance or 
inexperience, or are the produce of something more than volun¬ 
tary self-deception for the purpose of supporting an hypothesis. 

The veins, both of granite and of trap, have, in so many 
instances been traced to principal masses of the same rocks, 
as to leave no reason to doubt that this character is, in both, 
universal. In both cases the want of free access occasionally 
preveids'thcse connexions from being ascertained ; in the trap- 
rocks another cause sometimes interferes with this investigation, 
namely, the entire loss, from the effects of time, of the great 
superincumbeiii masses, while the veins remain, protected from 
destruction by the strata in which they lie. 
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Both ^se cla8sefr<o£ i^eiiis ramify^ by i^division, «s '>they 
proceed from the cei^al or piKDcipal massel; but that feUtare 
is imost commoa in granite, while the vemsof trap also differ 
from them, very generally, m holding^maeh longer courses 
without any change of dimension. These differences^ however, 
do not destroy tbe analogy which subsists between these two 
rocks; and they admk oi explanation collateral'circum- 
ataaces which need not be examined in this place. 

The passage, both of granite and of trap veins, through 
strata^ is accompanied .by peculiar appearances which arc, in 
both cases, of a similar nature, and which often, indeed, cor^ 
respond very accurately. In their immediate vicinity the strata 
are displaced, distorted, or broken. In the case of trap also 
fragments of the adjoining rocks are often entangled in 'the 
vein; and if that occurs less frequently in granite veins, it 
still happens sufficiently often, both in these and at tbe con> 
tact of the larger masses of granite with the strata, to justify 
that;general analogy which is alone contended for in this place. 

The alterations in the mineral characters of the strata, which 
occur £d the junctions of these two classes of rock, are also 
in both cases of a similar nature, resembling each other in their 
general features, and only differing according to the previous 
characters of the strata subjected to this influence. In both 
instances of these junctions, the argillaceous schists are in> 
durated and changed into siliceous schist. In some, the con.> 
tact of a granite vein converts that schist into hornblende, while 
the contact of trap with the secondary argillaceous schist or 
shale, frequently produces a substance scarcely differing from 
basalt, and thus far analogous also to that mineral, which forms 
the principal ingredient of this rock. Tlie effects produced on 
limestone, in both cases, correspond still more accurately 
and obviously, because the limestones of 4he primary class, 
which are Ibose alone traversed by granite, differ less from 
tliose, of the secondary,’which are principally subject to the* 
influence of trap, than any other of the analogous strata in 
the {)rimary and secondary classes do from each other; Such 
limestones, when impure, or containing much siliceous and 
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arg^llactf&us eu^> ^re ua- botk£MeB|'« 0 nvertqd into substancea 
resembding ‘■bhdrt.^ Where, on the contrsiPf, they* consist of 
cturbonato^f lime ftkme^'llve^ aesume a ciystalline texture near 
the points xtf jonclioii Tritii the vmns ; and the causes cf that 
change are very obvious in those instances where, in the distant 
portions of the rocks, these limestoneshave a compact e#^easdiy 
texture,'as' is pasticularly the case where chalk is traversed' 
by trap veins. If, in other cases, the veins of granite produce* 
less effect on the adjoining rocks than those of trap, it must 
be rccoUected, that the former tsaverse exclusiv^y the primary 
strata, of which the mineral characters are such as to be scarcely 
capable of undergoing those changes which, in the contact of 
trap with the secondary strata of softer texture, are easily in¬ 
duced. 

On this subject of the general analogy between these two 
clasps of veins, it may lastly be remarked, that where granite 
ramifies into minute filaments, the mixed crystalline texture 
disappears, and the ultimate branches become uniformly com¬ 
pact, appearing to consist of an intimate mixture of quartz and 
felspar, or of felspar alone. In the same manner, where trap 
veins have been found ramifying in the same way, the minute 
branches lose tlic crystalline character and acquire a fine com* 
paet texture, so as to resemble either pitchstonc, or that siliceous 
schist which is called Lydian stone. Such ramifying veins, 
it is true, are rare, but they have been pointed out, in that 
work on the Western Islands already mentioned, in several 
places, namely, in Barra, South Uist, and Sky. 

To enter fuither into this subject, and to support it by all 
the evidence of facts which might be brought forward for thab^^ 
purpose, would be to involve the whole history of these two 
remarkable and extensive classeif of rock, and, m fact, to pro¬ 
duce a treatise utterly incompatible with the natmre of this iCom- 
raunication, and with the space to which it is unavoidably 
lirnimd. Practical geologists will be at no loss to supply, 
from their own knowledge, whatever is wanting; and those to 
whom geological investigation is yet new, or who have suffered 
themselves to be diverted from the study of nature by hypo- 
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thetioail dogmas, will tihtis Ibe dkect6d to the ufie of theiv^wn 
faculties iu observing the phenomena ‘e^hii^ they may witnese, 
and to the ex^ion of thehr own judjgments in reasoning from 
diem. \ 

Having thus Ibinted out the geological resemblances which 
exist between the trap rocks and granite,.it is necessary to 
«'ddvert to one Important point of difference, on which a greater 
stress has been laid than the circumstances appear to justify. 

It has been remarked, that although the former are found 
to lie above the secondary strata, which they chiefly accompany, 
granite is never found in the same manner lying on the primary. 
Hence it is argued, that,' even if the igneous origin of trap be 
admitted, the defect of this important feature in granite, is a 
sufficient reason to refuse to it a similar origin. 

There are many collateral circumstances, however, to be con¬ 
sidered, before the justness of this reasoning can be admitted. 
The principal of these relates to the waste which the surface 
of the earth has undergone; but, on this subject, I need not 
repeat that which is already familiar to geologists, and which 
consists merely of general reasoning derived from analogies. 
If indeed the instance quoted by Mr. Von Buch, in Norway, 
of granite incumbent on conchiferous limestone, and the similar 
fact immediately to be described as occurring in Sky, be ad¬ 
mitted as examples of real granite, the doubt in question is 
removed, and the fact of the superincumbence of that rock is 
established. 

But it will be seen hereafter, that no advantage is taken of 
^ these examples, as they are considered to be modifications of 
the trap family. The term granitCy here used in a stsrictly 
geological sense, is limited td all the lOcks of this character 
which are subjacent to the primary strata Onty, or, when botJi 
classes occur together, to both. The veins which proceed from 
it also penetrate the primary strata only,' and not the seemidary, 
and thus it is proved to be of a date prior to the deposition of 
the latter. In this rigid view, thetefore, of the meaning of 
the term granite, if ever it is found in a superincumbent form, 



it mudt lie on the prlioerji 8ti;at% alonej,, and ^ m secondary, 
and ijlras dlno it ^xtsi in masses intennediate between 

these ;tvo classes pf stratified rocks. We are by no means 
sufficiently acquainted as yet with the multitude of existing 
appearances to pronounce a negative on this subject; and the 
difficulty, of investigating accurately* phenomena of a much 
in<xre obvious and simple nature, will teach experienced geo« 
legists to reserve their opinions respecting it for a|}eriod of 
greater information. * ‘ 

It has moreover been shewn in this paper, that greenstone 
and basalt, or rocks identical with these in their mineral cha> 
racters, occur as varieties of the most decided granite; and it 
must also be wdl known to all observers, that the limits be¬ 
tween granite and some of the porphyries connected with it, 
are frequently evanescent. It is therefore far from improbable 
that some of the superincumbent masses of these substances 
which arc found on the primary strata, are truly connected with 
subjacent granites, and are modifications' of that rock, not of 
those of the more recent trap family. 

Having thus stated the geological resemblance which exists 
between granite and the trap rocks, and having, in the preceding 
part of this paper, pointed out the idehtity in mineral character 
between certain varieties of granite and others appertaining to 
the latter family, it remains to enumerate some of the most 
remarkable instances in which the trap rocks assume tliose 
characters which are predominanl;, and have been esteemed 
essential, in granite* 

In the island of Sky there is found a body of primary strata, 
succeeded by a tract of secondary limestone, shale, and sand¬ 
stone. Ibis secondary tract is, throughout the greater part 
of its extent, covered by an immense mass of trap rocks, the* 
proofs of their superincumbent position being displayed very 
distinctly in many places. Most of the varieties of this family 
which are as yet. known, and one which exists only here and 
in the neighbouring land of Airdnamurchan occur in this space, 
and the whole of them are connected by imperceptible gradations. 
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Among these n foimd that oompcmitd of and horn- 

blendot.with excess of the fonmermiA^^ jto^ which the term 
Sp^te Ims been; applied, and to -wbiGh, together with the anale.- 
(goes rocks of the same family, it is here exclusively limited. On 
one side^ this roek passes into fmrphyry in the usual manner; 
or, by the loss of its hordbimule only, into a simple Fock>, which 
in the same imperceptible mfimner, graduates into claystone. 
But, in another part, quartz, and subsequently quartz and mica 
Both, are superadded todhe compound of hornblende and fel> 
spar; and thus there is produced a rock, in no way differing 
from many varieties of ordinary granite, and, in particular, 
strongly resembling some of those which occur in Arran. The 
connexion of this granite, or rather syenite of a granitic cha¬ 
racter, with.thc adjoining ordinary trap-rocks, is such as to admit 
of no doubt respecting its identity of origin; and it is unne¬ 
cessary to say that it is thus proved, even if more distinct 
evidence of that circumstance were not accessible, to be super¬ 
incumbent on conchiferous limestone. The instance already 
mentioned as described by Mr. 'Von Buch, must doubtless be 
considered as of the same kind; and even those who would 
otherwise be inclined to withhold their assent from this view of 
its nature, will probably choose to adopt this conclusion, rather 
than to admit of a granite more recent than the latest secondary 
strata, or of one which occupies that superincumbent position, 
die existence of which has been refused to those who argue in 
favour of its igpueous origin. 

In St. Kilda, there is found a mass of trap, consisting chiefly 
or entirely of that variety which 1 have called augit rack, 
connected with a syenitic rock in which hornblendf and felspar 
form the chief, ingredients, but which also contains quartz. 
Although no stratified rocka are found in this island, it may 
be concluded, from the mineral characters of these rocks, and 
more particularly from tlie presence of augit, which exists as 
an essential contituent only in the trap family and in the volcanic 
rocks, that St. Kilda belongs to the family of trap, and not to 
♦hat of granite. 

la ibis syenite cavities are of frequent occurrence, containing 



both the feUpar. and ^aitzin, a <:^8tAlU^ ^xtate, and very 
near}y,..reBemblmg.'^.thi8 ^r^spectr.many 0 f .016 granites of 
Ben^achie,, Already ftenttioned, as well as .some of those which 
occur,,in Anran. ThO'.quartz, in particular, is remarkable for 
beai;iog those characters which it bo often luresents in granite, 
being brown,, and often crystallized in its most ordinary, form, 
BO SS to attain an inch or more in length. It is remarkable 
tbaj; the same cireumstaiu^ occurs in the quartz belonging to 
the granite of Arran, in a manner so exactly sinular that tKe 
specimens are undistinguishable. 

Among the varieties of trap occurring in Sky is found a com> 
pound of hypersthene and felspar to which I have given the 
name^ of kyperstJiene rock. In its external general forms, the 
aspect of this rock is such as to be undistinguishable from that 
of granite, like tliis, it is found in huge curved beds, some¬ 
times divided into prismatic and cuboidal forms, and rising 
into those sharp and permanent peaked Summits, which are 
so often characteristic of granite, and which have indeed been 
deemed peculiar to it. Although the mineral composition of 
hypersthene rock is entirely different from tliat of any granite 
yet known, the texture is the same; and it is further highly 
worthy of remark, that^ in some places, it assumes the foliated 
tendfmey of gneiss, from a peculiar parallel disposition of the 
crystals of hypersthene. Further, in many parts, it contains 
garnets, disposed in the same manner as they often are in 
granite, and of the same character. 

That the ordinary greenstones of the trap family sometimes 
resemble those similar compounds found in granite, by con¬ 
taining quar4^ is matter of such general notoriety that it is un¬ 
necessary to describe the examples. Nor is mica necessarily ex¬ 
cluded ftom these, although it must be considered as u rare 
ingredient. With respect to the texture of the rock, or the 
magnitude and disposition of the integrant minerals, it may be 
observed, that the greenstones have a character which is often 
perfectly granitic, the felspar and hornblende being distinctly 
crystallized on a very large scale, and interfering with each 
other’s, regular forms. The neighbourhood of Edinburgh pre- 
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aents ni;^xietoiii% 

in jtluiit ^ighbo^ln^ also, ate to be Cound masses of ordinary 
^ceenstone incan$bent on Ihe mostrec^tietcata, the forma 
which so perfectly resemble those of granite, in die prismatie 
. division of the p^ts and the subsequent rounding of the angles, 
that they are undistinguishaUie wiihout manual eimimnation. 
The Corstorphine Hills contain the example of this latter occur* 
renco, as the. rocks near the Queen’s-ferry do those sef.the 
^hly crystalline texture. 

* 

Having thus pointed out, in a general manner, the resem¬ 
blances tjjiat oopur between some of the rocks which belong 
to granite and odmrs which are members of the trap family, 
I may notice, bi't in the briefest manner, the most conspicuous 
differences which exist between them. Those of a geological 
nature have been sufficiently described in treating of the points 
of resemblance >ii this respect ;£and it only remains to notice 
more particularly those difierences in the mineral composition 
' and character which have not been so fully stated as they 
deserve. 

In respect to the mineral ingredients, the two substances, 
felspar and hornblende, occur abundantly in both divisions; 
but, in pranite, quartz and mica arc very common and conspi- 
Cttour, whereas, in the rocks of the trap family, they are ex¬ 
ceedingly rare. In the latter, compact felspar is also a very 
common mineral, but it occurs in granite rarely and in small 
quantities, apparently rather as an accidental than an essential 
substance. Augit, also, and hypersthene, which I have pointed 
out as ingi'cdients in some of the trap rocks, have not hitherto 
been fotmd in any varieties of granite. 

With regard to the several rocks of the trap family, it has 
been a principal object of this paper, to show that greenstone, 
basalt, and even claystonc, occurred as varieties of gfetnite. It 
is yet uncertain, as before remarked;^ -whether -porphyry may 
not also, in some cases, be a member of the granite family; 
but, whether it be so or not, the limits between the twd are 
often \ evanescent. In granite, however, no instances have 
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yet occurred Of substa&oes i^senibUug diitla^^ and if the 
emygdaloida) etractore mrtet occurs i6 that circum¬ 

stance is et^Uy explained by the peculiar conditions necessary 
for the prodiicUon of that cavernous structure Ihem which the 
amygdaloHal seems to arise. That a large proportion, at least, 
of the lunygdaloidal nodules^ are the result of a subsequent 
infiltration, is proved by circumstances which I have stated in 
other places, but into the details of which I cannot here enter^ 

In comparing, finally, the mineralogical differences of these 
two classes of rock, it must be observed, that they consist more 
in the relative proportions of the several varieties in-each, than 
in the different characters of those members,^ se^raliely con¬ 
sidered. In granite, the well-known compoitiUds to which tins 
name is generally applied, abound almost to the exclusion of 
those which have here been described, and that resemble the 
rocks of the trap family. In this latter division, on the con¬ 
trary, greenstone, basalt, and claystone, aire among the pre¬ 
vailing substances; while the compounds that resemble granite 
are very rare. 

Btit, that too much stress may not be laid on the differences 
which have here been pointed out, it is proper to remark, that 
the several members of the trap family, differ as much among 
each other, as the whole, collectively laken, differs from the 
rocks that rank under granite. Even in comparing the individual 
members, the contrast between the softest claystonc and the 
syenite of Sky, or between that sim 2 -Ie rock and the numerous 
porphyries which are found in this family, is as great as that 
which .exists between the same substance and granite. 

It is not one of the objects of this paper, to protract this ex¬ 
amination of the analogies and differences between granite and 
the trap rocks, further. To enter more deeply on the discus¬ 
sion, would require a space exceeding] the limits assigned for 
it; since it would be necessary, among other matters, to point 
out all the circumstances in the origin of both, and all the 
probable causes which, in either, might have produced those 
appearances which are not at all to be found, or exist more 
VoL. X. E 
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rarely iti the other. It ifl'S^cient to have indicated some facts, 
hitherto unknown* which add k* iaaineralog^cal resemblance to 
those formerly acknowledged to exist between twoolasses of 
rock so remote in origin, and to have given a brief Sketch of 
the other circumstances of analogy which were required to 
illustrate the main object for which these fhcts hkv4 been 
brought forward. Tliose who may hereafter examine this 
question as a matter of geological theory, and as connected 
with the causes which have influenced the dispositions and the 
characters of the rocks that constitute j^J^ifvisible portion of the 
earth, will thus be furnished with additional facts from which 
to reason. 

But if, in the present state of geological science, the collection 
of facts is necessary, it is not the less incumbent on the observer, 
to reflect on the main object to which all such facts are des¬ 
tined, and to keep steadily in his view the great purposes of all 
such investigations, namely, the establishment of analogies, 
and the discovery of those causes, a knowledge of which is no 
less useful as a guide to our inquiries, and as forming an in¬ 
dispensable part of the science, than it is an invincible desire 
in all inquiring minds. In concluding this communication, 
therefore, I shall, in the briefest possible manner suggest those 
reasonings which the facts in question appear to indicate. 

The arguments by which the igneous origin of the trap rocks 
is supported, are so well known that they do not require to 
be repeated; were it even one of the objects of this paper to 
enter on the general merits of this question. That doctrine is 
now indeed so universally received among all those who have 
shaken off tiie bondage of authority, and who have boffi the 
capacity and the inclination to observe and to reason for them¬ 
selves, that it may be considered as established. But the 
phenomena displayed by granite, although, in the mostessential 
points, resembling those which occur in the trap family, have 
as yet failed to produce the same general conviction with regard 
to the igneous origin of that rock. Into the arguments of a 
geological nature by which this doctrine may be supported, I 
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shall not hei^enteO^: it ia swffioiant that the chief points have 
been indicated iit a preceding^ pail^of this paper.« Limiting tlie 
present remarks to deductions from the conse^onding mineral 
diaracters of trap and granite> whmh have here been pointed 
out, the fcdlowing conclusicma appear justifiable. 

It is found that many ii^ortant points of resemblance occur 
between the mineral composition, the texture, and the general 
structure and disposition, of many rocks in the trap family su^ 
others in the fhmily of granite. More particularly, it has been 
pointed out, that, amiBi|^the former, there occurs a compound 
in po way differing from one of the moat abundant varieties of 
the latter. As the trap rocks are admitted to be of igneous 
origin, it may be inferred that the same cause which has pro- 
duced the granitic variety of this division, has also operated in 
the production of the corresponding substance in the family of 
granite. Again, it has been shown that in granite there occur 
varieties, in no way differing from some of tlie prevailing rocks 
in the trap family. Thus the analogy between the two is still 
more closely drawn, and thus also it may be inferred, that if 
m the latter, these rocks must be attributed to an igneous 
origin, in granite also they have originated from the same 
cause. And if, in this rock, it be admitted that any of the 
varieties have an igneous origin, it is nbt easy to see on what 
ground it can be denied to the remainder. 

To complete this analogy, it would have been necessary to 
inquire, to what circumstances it is owing that the compound, 
which is among the most rare in the family of trap, is the 
most abundant -in that of granite ;..and that, on the otlier hand, 
some of the most rare varieties of granite are abundant in the 
trap family. But this inquiry is too speculative for the pur¬ 
poses of the present paper, and of too discursive a nature to 
be admissible within the limits to which it is restricted. Those 
geologists who have turned their attention to this subject, will 
find no difficulty in pursuing that trfun of reasoning which the 
author of the present communication thus leaves in their bands. 

3. M. 
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/wwe, 1820. 
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Aet. V. On the Btnplo^mmt of Common Salt for the 
Purposes of Horticulture, By SamveI Parkes, F.L.S., 
i^c, 

[^is Essay, extracted from the Horticaltiiral Memoirs) of Edinburgh, was 
rewarded by the Prute Medal of the Caledotiiw HorUcultural Society 
for 1819.] 

As a science, Horticulture is comparatiyely but of a modern 
date. It was unknown both in Greece and in ancient Rome; 
for in all the accounts which we have of the baths, die 
grottos, and the aqueducts, which were considered so orna¬ 
mental to their cities, there is, I believe, nothing described 
which conveys any idea whatever of our modern gardens. The 
Britons, like the Romans and the ancient Germans, made use 
of herbs and fruits; but, according to Strabo, they were such as 
grew in the fields and woods, without cultivation. Indeed it 
has often been questioned, whether the hanging-gardens of 
Babylon, of which so much has been said, were not more for the 
display of an original kind of architecture, or for the ostentatious 
esthibition of ornamental and expensive sculptures, and enor¬ 
mous idols of gold and silver, than for any purposes of real 
utility. 

Even in the Augustan age, when the wines of Italy were in 
general estimation, little was known of the true method of culti¬ 
vating tlie vine, as appears from a story which is recorded by 
Pliny. He relates that a celebrated grammarian, who lived ih 
the reign of Tiberius*, bought a vineyard, which had been so much 
neglected by its former owner, tliat it had become almost barren; 
and that when, by care and attention, he had rendered it fruit¬ 
ful, his neighbours, who had no idea that trees could be so im- 


* Id a century or two after this period, it is probable that the Romans 
had acquired more knowledge of the management of vineyards; for we 
read that, about A. D. 278, the settlers in Britain, finding that some 
parts of the island were not unfit for vineyards, obtained permission fmm^ 
the Emperor Probus to plant vines here, and make wine firom their 
produce. 
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proved by (eultivafibn; aiid whose viney^s bad always been 
much less prodttctiee; ^ropagatbd^h stof^ that he hkd procured 
such unusual cropfe by the arts of magiOhnCkdl^ry ‘ 

It likewise appears from a variety of testimony, that the 
ancients were equally ignorant of the methods of rearing shrubSi 
herbs, and plants. Sudi of these as were cultivated, wefe pre¬ 
served merely for the purposes of medicine; and though the 
medical professors had this stimulus, their knowledge of vat^ 
rieties seems to have been very limited. Theophrastus, a writer 
of great credit, who carefully collected plants as well as minerals, 
and who collected not only those of Greece, but travelled in 
Egypt, Ethiopia, and Arabia, for the improvement of science, 
was able to obtain only 600 species. M. Rollin, however, 
tells us, that when, by order of Pope Nicholas V. in the 
middle of the 15th century, a translation of the work of Theo* 
phrastus was printed, the physicians of tha^ day, perhaps the 
only class of men who attended to the orders of plants, were so 
dissatisfied with the narrow limits of botanical knowledge, that 
resolutions were taken to go in quest of it to the very placet 
whence Theophrastus and others of the ancients had written. 
He adds, that in consequence of these decisions, voyages were 
made to the islands of the Archipelago, to Palestine, to Arabia, 
and to Egypt; and these expeditions were attended with so 
much success, that in the beginning of the 16th century, the 
learned were in possession of the description, not of 600 only, 
but of more than 6,000 plants, with engraved figures of eaclif. 

It seems, however, that Botany did not obtain much of the 
appearance of a science until the beginning of the last century, 
when Louis XIV. with the munificence becoming a great prince, 
commissioned Mons. Toumefort to make a botanical excur¬ 
sion through many of the provinces of Asia and Africa, to 
collect plants, and to make observations upon natural his¬ 
tory in general. This great man received the king’s order in 
the year 1700, and although he was driven home in 1702, by 
the fear of the plague which then raged in Egypt, he brought 

• Plinjff lib. xiv. c. 8. 

t RottWs Miatory of the Arts and Sciences «/ the AneientStyol. iii. 
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kotne new plants; that he coidd enumerate 1,356 

tin^ species, without including any cf tiioae wluch hekad col- 
Ihcted in hie formeif travels. ' ’ 

The learned throughout Europe were proud of these achieve¬ 
ments, and Tournefort was eocsidm'ed to be one of the greatest 
ornaments Of France. In England, however, we had the excel¬ 
lent and eminent John Ray, a man whmn we had equal reason to 
•^alue and admire, who indeed rather preceded Tournefort, and 
was equally assiduous in his endeavours to promote the know¬ 
ledge of plants. In consequence of the exertions of this great 
man, apd of the methodical arrangements which he had formed 
of the vegetable kingdom, together with the subsequent labours 
of Boerhaave, Linn®us, Hudson, and others, botany, about the 
middle of the last century, assumed a distinguished rank 
among the sciences of Europe. 

Such are the fruits of industry, when directed by taste and 
by the energies of an enlarged mind; but tlie discovery and 
arrangement of new plants were not the only benefits that 
were achieved by the exertions of a succession of great men, 
all directed to the attainment of one important object; for 
with the knowledge of plants, the want of gardens increased*; 
and as these became more common, the public gradually ac¬ 
quired a taste for planting, until the desire of possessing a 
garden became general throughout Europe. 

The changes which this produced in society were many and 
important; and, I have no doubt that, a person now traveUing 
through Europe, and making this one of the objects of his in¬ 
quiry, would find the character of each people more or less 
' favourable, according to the degree in wliich a taste for garden¬ 
ing prevails among them. Were 1 asked to enumerate the 

* 1 am aware that there were gardens in Great Britain before the Kor< 
man Conquest, belonging to the monks, bat the inhabitants in general had 
not this nseM luxnr^r. There were also large vineyards here in the 12th 
oentnry. William of Malmesbury says, that the grapes produced in the 
vale of Gloucester were of the sweetest taste, and made most excellent 
wines, Irat these were likewise the property of the great bartSis, the monks, 
and abbots: for the general inhabitants of the country participated neither 
in the credit nor profit which was attached to these establisluneits. 
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causes whichr^foroduce^ that, increase of ^aiUwtioii, which has 
gradiui^y taken {>lac6iianng the jast jLiro ,or thi'ee centuries, I 
should most certainly place the introducjtpon of gardening next 
to the invention of firinting. The possession of a garden has n 
natural tendency to soften the character of the most ferocious; 
it attaches a man to hom% and doubles the value of his habita* 
tion; and whenever its cultivation is engaged in with ardQ|i^, 
it not only affordstfn innocent means of occupying leistme hour^ 
but it has also the important effect of diverting the attention 
from all low and unworthy pursuits. 

Buffon, the celebrated French naturalist, was so enamoured 
of his gai'den, that he erected a payilion within it, in which he 
could study with convenience. There he usually retired at 
five o^clock in the morning, and was then inaccessible. Prince 
Henry of Prussia named this sylvan retreat the “ cradle of 
natural history.” The illustrious Lord Bacon has pronounced 
gardening to be the ** purest of human pleasures, and the great¬ 
est refreshment to the spirit of man.” 

.The dissemination of a taste for gardening is, in my opinion, 
one of the most valuable effects of the establishment of all hor¬ 
ticultural societies ; and I have no doubt but that, in this way, 
the Caledonian Horticultural Society will be found to be emi¬ 
nently useful. While addressing the members of this respect¬ 
able association, 1 hope 1 may be allowed to say, that I feel 
proud of having been enrolled among those whose efforts 
tend not only to die improvement of natural history, and rural 
economy, but also to the promotion of moral habits and pro¬ 
pensities. Penetrated with tliese feelings, I shall greatly re¬ 
joice if the following observations and collection of facts, upon 
a subject in which the public seem now to take considerable 
interest, should in any degree excite a general desire in others 
to further the Jgnportant objects of the Society. 

‘ The subject which 1 have now chosen for discussion and 
investigation, is the application of Common Salt to the purposes 
of HorticulturCf the §everal branches of which I propose to con¬ 
sider in the following order: 

1st. That common salt, when applied in due proportion, 
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has Iftte ejBfect^ of ^omotmg tha Kddftr aftd ^©wA of vegc- 
taHl^iw ^ '* '■' ■ ■' >, 

Sdtty. Hiat it has the property of lOBdering^ fhiit trees and 
esculent plants unfit for the food ot the hahitation of worms 
and insects. ' . r . • 

* 

3dly. That common salt is one of the most efficacious sub¬ 
stances that can be employed in a gardi^ for the destruction 
worms and insects ; and I#* 

4thly. That common salt may, with material advantage^ be 
likewise used for the destruction of weeds, or other noxious 
vegetables. 

Under the first division of our subject, it is to be obsmed, 
that the celebrated Dr. Darwin, when treating of common salt 
as a manure for land, asserts, that this substance is a stimulus 
which excites the vegetable absorbent vessels into greater 
action than usual, and that in a certain quantity, it increases 
their growth, by enabling them to take up more nourishment in 
agiven time; and consequently, to perform their circulations and 
secretions with greater energy.” Sir Humphry Davy, from what 
he says in his Agricultural Chemistryj seems, on the other hand, 
to think it also probable, “ that common salt acts as a manure, 
by entering into the composition of the plants, somewhat in the 
same manner as gypsum, phosphate of lime, and the alkalies.” 

These opinions will be thought to have great weight; buf as 
few persons, comparatively speaking, will be able to confirm 
them by their own experience, in consequence of the very limited 
attention that has hitherto been bestowed on the use of salt in 
horticulture, the more useful way, perhaps, of treating, this Sub¬ 
ject, will be to lay before the Society the evidence of those prac¬ 
tical men, who have already published the results of their ex¬ 
periments, and then to draw such conclusions as their commu¬ 
nications may seem to justify. dS 

Dr. Brownrigg, who, in the year 1748, published a valuable 
work ** 0n the Art of making Common iSaft," makes the follow¬ 
ing statement; 

‘‘ Salt,” says he, ** contributes greatly to fructify the earth, 
and when properly used as a manure, afibrds ample nourish- 
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meut ijo fiora 4md .ffij^d^rs .kingdoms i^ich 

and fartUe/ifrbere it happens to abomad in the soil.** p. 158. 

; HoU^gshead, a gentleman of consid^able ISgfrtttue, who 
resided Chorley in Lancashire, and spent many years in 
making experiments on the application of common salt as a 
manurei and who also m^e poweifal efibrts.to obtain a repeal 
of the salt laws, published a few years before his death, a very 
interesting-pampiy^t on the subject. In this work, to which I 
am greatly indebted for much useful information, he relates, 
that ** wl^ foul salt was permitted to the farmers duty-free, 
a person near Middlewich in Cheshire trenched his garden in 
autumn, .mixing with the soil a quantity of fouL salt. The 
following spring, it was dug or delved in the usual method, 
and planted with potatoes. The crop produced therefrom 
was such as far exceeded his most sanguine expectations. 
Twenty of the potatoes were produced, which weighed sixty 
pounds.” ‘ 

Several other testimonies to the beneficial effects of common 
salt in the culture of the potato might be produced, but I re¬ 
collect none so decisive as that of the Reverend Dr. Cartwright, 
which is published in the fourth volume of the Communications 
to the Board of Agricrilture. 

Having previously prepared a piece of land for the experi¬ 
ments, on the 14th of April 1804, a portion of the land was 
laid out in beds of one yard wide and forty yards long, twenty- 
four of which were manured in different ways ; oue of the beds 
had uo manure, and fifteen of the beds had sjslt put upon them, 
in the proportion of a quarter of a peck to each bed. On the 
same day the whole was planted with potatoes, a single row in 
each bed; and that the experiment might be conducted with 
all possible accuracy, the same sets vrere planted in each bed. 
On the dlstj^of September, the potatoes were taken up, and* 
the produce of each row was accurately ascertai&edi from 
which it appeared, that in every instance excepting one, where 
the salt was used, the crop was found to be superior; so that, 
of tea different manures, most of which are of known and ac¬ 
knowledged efficacy, salt proved superior to them all, one only 
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exc^pt^jtiz.^jsihmdhr&* graves; an^Uha^ b^ in. ivbi^i;^ #,alt 
and; nis^ were combined, f^duced ef,aU odr^ej the best .cmp, 
^^the most singular circumstaaoait. and that which has iiii« 
ducad me to submit the relation of this, to the 

Society, is, that where salt was used, whethei’ by itself or in 
combination, the roots were ^entirely free from>^dip>e scabbiness 
to which potatoes are ofteh^iable, and from a^ichnone of the 
other beds were altogether exempt, although these .were in the 
sShie field nearly forty , beds of potatoes, besides those whi^ 
were planted for the sake of these experiments. 

In the culture of the tuxnip, salt is also very efficacious* In 
the twentyH3ev<mth volume of the AnncUs of. A^rimlture is a 
paper communicated by Davies Giddy, hktq., President of the 
Penzance Agricultural Society, which contains .an account of 
some very important experiments on this" subject. At Michael* 
mas 1790, Mr. Sichler, a member of the Society, entered upon 
an estate, so much impoverished by the former tenant, as 
scarcely to return the value of the seed. In the spring of 1791, 
Mr. Sickler prepared two acres for turnips, which had borne 
seven crops of oats in succession. The last crop did not pro¬ 
duce nine bushels on an acre. In the first week of April, the 
earth from the ditches was carried into the field, and laid in four 
piles ; each received three cart-loads of sea-shell sand, and five 
bushels of salt. The earth from another ditch, chiefiy consisUi^ 
of the decayed soil, which had been taken off the ground in 
former tillage, was placed in three more piles, and each of these 
received also thre^ cart-loads of sand, but no salt, on account of 
the apparent richness of the earth. Hcdf the field was manured 
widi the four first piles ; but the three last not being sufficient 
for the other hal^. what remained witliout manure was eown 
with salt, at the rate of ten bushels to an acre. . u .. 

That part of the field where salt had been used, either ^ixed 
with earth or alone, produced about half a crop of turnips^ but 
the crop totally failed where there was no^salt. . 

In 1792, three acres, which in 1791 had borne a crop of 
wheat, not exceeding twelve bushels on an acre, were ploughed 
before Christmas, and brought into fin&tUffihy midsummer fol- 
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of 80M mJIoriimiture, 

4 Omeach soiim^ bu«bc3i.of salt,accept* 

iii^ that tw(rri 6 g<M towarda^ mid(Ha df'&e field were purpes^y 
left without any salt; on lihi^ two ridges -the tuniips totally 
failed, but the remainder of the field produced a^d^ntifiil crop. 

In 1793, four acres of land, completel;]^ worn out by succes¬ 
sive tillage, were ploughed before GStristmas]^ Hired acres were 
sown with Salt, at the rate of twei%-five bushels, and Hie re¬ 
maining acre with eighteen bushels, without any other manure. 
The crop was' in general a good one, but visibly best where 'l^e 
greatest quantity cd* salt had been used. Since that time, crops 
of tuniips have been raised, with equal success, by the use of 
salt; and in tlie severe winter of 1794-5, it was observed that 
Hiese turnips were much less injured by the frost, than others 
similarly treated and cultivated in the common way. The 
'writer of the account suggests, that if turnips are less injured 
by frost when they are manured with salt than when they are 
cultivated in the usual manner, it must indicate an extraordinary 
degree of health and vigour in the plant; but a single observa¬ 
tion is insufficient to establish such a fact. 

The free use of salt, in tlie culture of the cabhot, has also 
been found very efficacious. The efiect of enlarging the growth 
and consequently increasing the crop of all esculent vegetables, 
has long been known to all the gardeners in America. Sir 
John Sinclfidr likewise informs us, that drilled carrots grow well in 
a salted bed, the salt being laid under the surface, in the centre 
of the intervals between the rows, and at some distance from 
the roots, in such manner, that it may be dissolved before the 
fibres of the roots meet it. See Husbandry of Scotlandf second 
edition, V(d. ti,. Appendix, p. 182. 

Some years ago, Baron Humboldt discovered that a weak 
solution of any of the o:cymuriatic salts has the property of 
accelerating and increasing tUb growth of vegetables. This 
efihet is probably owing to the circumstance of the oxymuiiates 
being converted by exposure to the air into common muriates. 
It might, however, be ■within the scope of your Society’s plan 
and mt^tions to offer premiums to such gardeners as would 
wifilugly inake feurther experiments on bleachers’ residuum, an 
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be bied fbrjittle and ii^icfa^ if 

diT€^iite4 of'the Bjelphale and muriate of manganese,- whichria 
^^ays contained in it, would doid>llMa prove a .very |K)werfttl 
^d beneficial manure. » v- 

A gardener of considerable celebrity at Qhorley in Lancashire, 
of the name ^ Beck, made use o^^ommon salt in his exten¬ 
sive gardens for upwards of thirty years, especially upon diis 
OKIONS, and he found that the application of this salt very f«w 
surpassed that of all other manures. - He never took any care 
to ascertain the exact quantity of salt which he employed; 
but when he was questioned as to this point, he said, that he 
thought he was accustomed to use it in the proportion of about 
sixteen bushels to an acre of land. His practice was to sow the 
salt immediately after he had covered in the seed, a point which 
should always be attended to, because it has been found, that, 
if the salt be sown after the plants show themselves above 
ground, the whole crop will inevitably be destroyed. On the 
contrary, if a moderate quantity of salt be sown upon the land 
as soon as the onion seed is deposited in the ground, say 
about six pounds to one square perch of land, or four ounces 
to a square yard, the result will not fail to be striking and ad¬ 
vantageous. 

The general failure of the onions last year has been much 
spoken of, but I do not hear of a single gardener that employed 
salt who had not a very abundant crop. As a corroboration of 
this, 1 may refer to the letter of Mr. William Morton of Biel, 
which was read to our Society on the 8th of September last, and 
which states the benefits he had derived from the use of brine, 
made by the solution of common salt in water, and which he 
had applied to liis beds of onions, shallots, and other roots. 
1 shall, however, have occasion, before I conclude this address, 
again to refer to Mr. Morton’s letter. .. . s 

Seeing that common salt produces such striking effects in the 
culture of potatoes, turnips, carrots, onions, sha^ot8, I 
cannot help being surprised that it has not been brought into 
general use long since, especially as 1 observe, that more than 
200 years a^, the Lord Chancellor Bacon, in the tnost unequi- 
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tocai reeasKiuetodied 'its enriddjfiiiettl practice of 

l)orticultiiTe» <Hii words are tlese r Seseitd herbs, such as 
radish, b|iset, en^ petmyroysd, like best being W^red with salt 
water; and 1 advise the extension of this tdtd to some other 
herbs* especially those ^ which are stroi^, such as muitard, 
rocket^ and the like.«»jEiSi#J?econ^^ Bistory, f must, 

however^ now proceed to the consideration of the effect of sfdt 
in the cultivation of fruits. ^ 

The action of common salt upon fruit-trees, when judi¬ 
ciously appl^,' is equally beneficial. In cider countries it 
has been the practice on some estates, where the owners have 
been embitions to have fine orchards, to dig a small trench a 
few yards distant from each apple-tree, and to put within it a 
small quantity of salt, which, by means of the rain, becomes 
dissolved, and is gradually conveyed to the roots of the trees. 
This practice is said to increase the quantity of the fruit, and 
to preserve the trees in the utmost health and vigour. 

Mr. Hollingshead, whom I have before mentioned, and who 
studied this subject for many years, remarks, that “Those 
farmers who reside near the sea-shore, might derive consider¬ 
able advantage from watering their grounds with sea-water, or 
sowing them with sand from the beach, below high water-mark, 
during the spring and autumn, as the particles of salt contained 
therein would be a great benefit. Fruit-trees,” says he, “ and 
the hop plant should also be sprinkled with sea-water, or have 
salt or sea-semd laid about them at some distance from their 
stems. The cotton-tree and sugar-cane, in the West Indies, 
would also derive considerable advantage from this mode of 
treatment.” Page 21. 

There is a very striking experiment on record, which was 
made by the late Mr. Gilbert, steward to tbe late Duke of 
Bridgewater, on the effect of common salt upon apple-trees; 
and from my own knowledge of that gentleman, 1 have no 
hesitation m saying, that 1 believe the account may be strictly 
relied upon.. This gentleman, who was not only steward to the 
Buke,. but- also a large salt manufacturer, had an estate conti¬ 
guous to hlsrsaltqpits at Wincham in Cheshire, on vdiich was an 
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orchiud^^ldtilEt^^ a|>pfe^666, whiGliy^%c»ttf'grt>wn oI% cotiA 

t* 

stanlly bore in the ijpring e profusion <>f^^l)ielleomB,^ but neves 
bronght any fruit to pe^ctlon. To rMSedy th^a* defectj; j&e 
tenant spread a quantity of rock-^salt, bntiaed smail, about^ettck 
of the tiees,' at some distance from their stems ; and eter since 
that period all the trees In ^t ordUlkrd have contmued to be 
very productive^ yielding abnndance of fine,' iarge^ and weU- 
flavoured apples. ' 

A merchant a# Liverpool, with whom I am well acquainted, 
has sent me an extract from a letter which he receivisd ftmi a 
very respectable correspondent, on the state of the fruits in ^ 
gardens at Droitwich, a town in Worcestershire, which is one of 
the most considerable places in Great Britain for the menu* 
facture of common salt. It runs thus : 

“ It is a remarkable circumstance, and worthy observation, 
that about the 15th of July, when the small fruit began to >^1, 
and become scarce in the markets, in consequence of the great 
drought, the fruit in the gardens at Droitwich had not the least 
sqipearance of the want of rain, but, on the contrary, was in a 
state of the greatest possible luxuriance; and 1 am certain I 
speak within compass, when 1 say I could have gathered 
hundreds of clusters of currants that would have weighed half- 
a-pound each. The stems of the bunches were so long and 
numerous in the clusters, and the currants so large, that I re¬ 
marked to my children who were with me, I was convinced their 
appearance, so different from every other place at the same 
time, arose from the presence of salt in the atmosphere, oc¬ 
casioned by the boiling of so many pans at the salt-works 
here.” 

In addition to these facts, I am desirous of remarking, that 
the employment of common salt in agriculture and horticulture 
is much more frequent in foreign countries lhan it is in these 
kingdoms ? for I have the most unquestionable authority for 
stating, that ** salt is employed in the cultivation of the vine and 
other fruit-trees on the borders of the Rhone, and that they are 
improved by this ap^ication.** 

Most of the persons ivho have borne teltimidiiy to the bene- 
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fitial elleets of comeMMi saiCin }lortie«ltare,%tti7^^obtetved, that 
aait has theppop^fty'ofattractmg'md the atmosphere, 

at^ henee^ iris'^pOSilble much of the impottuit Tesults may be 
devh^ed; '^tis probably owteg to the property 'which salt has 
of iisdssorhing moistiire/that it is customary, in bringing ’the 
cuttings’nf corious vmes abiroadf to dip them in sidt water 
before they are ptit on board. I have indeed been assured, that 
cuttings of the myrtle and odier shrubs may be brought from -a 
distance, with more certainty of their living^'iSf they be pre- 
^onsly dipped in a solution of common salt. Cuttings of the 
weeping'Willow, the Salix Babylonica of Linnmus, which is a 
native of the East, could never be brought into this country 
alive, until the expedient of steeping them in salt water was 
adopted. 

R^uesting to be forgiven for these digressions, { shall con¬ 
clude this branch of the subject in tlie words of a late vene- 
riedde writer, who had probably made more Experiments on the 
eilhcts of common salt in horticulture, than any other indivi¬ 
dual in Great Britain. Every thing,” said he, “ that is sown 
or planted in a garden or hot-house, should have a quan¬ 
tity of salt sown on the surface of the ground round it. By thus 
regularly forcing vegetation with salt, all the productions of the 
field and garden would be brought to maturity three weeks or a 
month sooner than they are by the present method of cultivation, 
ns well as the various grains being much improved in weight 
and solidity, and the fruits in richness and flavour*.” Sir John 
Sinclair, in quoting this passage, remarks, that the advantage 
which is derived from the application of Dutch ashes, (so full 
of saline particles,) to the gardens in the Netherlands, is a full 
confirmation of this doctrine.” 

The tECON© property which I have assigned to common 
salt, when employed in the cultivation of a garden, is that of 
rendering esculent plants and fruit-trees unfit fbr the food or 
the Im^tatidn of worms and insects. Upon this, and the re¬ 
maining branches of the subject, I must, however, bd very con- 

* HiMfo to Country GoiMomenf tfc. By John HoUingshead, Esq. Tliird 
Edition, n. 19. 
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shall extend this paper to great a length toj^ 
<0^ at a single meeting of the Society 
vIHie fanners who reside in the counties near .the nietropol|| 9 , 
and in several other districts in England, never put their seed* 
wheat into the ground until they have first steeped it in a very 
strong solution of common salt, as they find this to be a specific 
against the rust or blight in wheat, and it prevents insects 
i[rom preying upon the seed. As this practice is so efficacious 
in preserving s^ed-cora, why should it not be adopted with 
garden seeds, such as those of onions, carrots, turnips, radishes, 
celery, parsley, and the like ? 

The HONEY-DEW, wliich every year makes great havoc with 
fruit-trees, is, 1 believe, occasioned by small insects; and this 
may be entirely prevented from appearing by strewing the 
borders where the trees grow with common salt. Ants never 
appear in those peris of a garden where salt has been properly 
strewn; and how destructiv^c these little animals are to trees, 
as well as to fruit, is well known. I have no doubt but tliat 
the fly in hops might also be prevented by the proper usCf of 
common salt. 

Last year a gentleman called upon me from the Cape 'of 
Good Hope, to ask me if I could contrive any method of 
destroying an insect which attacks the vines in that colony, and 
produces incalculable mischief. He informed <16 -(nt this 
is a peculiar inse<'t. ..U' • \ die size of the miilopecte.- <^r common 
wood-louse, which c/ccps up the vines, and does much mis¬ 
chief, that some plantations are rendered quite unprodii!'. Ue by it. 
Every crop would indee d ’. c entirely destroyed, 'tcii; it not that 
the proprietors of the estates keep a grcist o umber of women 
and children to pick off these vermin. These singular insects 
burrow very shallow in tlie ground in the day-time, say half an 
inch under tlie surface, and in the evening they come up upon the 
trees. The female slaves and their children go every^ night to 
the proprietor, carrying with them in their hats tlip produce of 
their industry, which he examines separately, and then empties 
it into a tub of water, which stands by him for the purpose. 
Tlie slaves and children are then rewarded according to their 
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deserts, and di© quantity of insects which each bdngs in^ while 
the careless and indolent are proportionably punished. My 
informant assured me, that the ravages of these insects, the 
great number of hands that are required to destroy them, and 
the high price of labour at the Cape, have prevented the culti¬ 
vation of vines, and the consequent improvement of the colony, 
more than any other circumstance. To extirpate these creatures, 
I advised salt, to be spread upon the surface of the ground in 
which the vines are planted, and I am promised an account of 
the result of the experiment. Should I receive this, I shall not 
fail to communicate it. 

It is not a mere speculation that common salt will prevent the 
ravages of worms and insexts in gardens, for it has so often been 
tried by gardeners of experience, that no doul)t can remain on 
the subject. More than fifty years ago, Mr. Thomas Hitt, who 
was gardemer to Lord Robert Manners at liloxholme in Lincoln¬ 
shire, and afterwards to l^ord Roljert Bertie, at Chislehurst in 
Kent,^ published a very interesting work on the Management of 
Fruit-Trees, in which he gives a variety of directions for the 
use of common salt, founded upon the experience of many years’ 
practice. This work is written with so much modesty, and is 
throughout so totally unasvsuming, that one feels inclined to 
receive ids t-^stimony without hesitation. Tin’ following brief 
extracts u ili, 1 trust, be interesting to the Society. 

“ I have," says he, “ observed of catkiipillars 

f(u;d upon fruit-trees, the one black, and the other green; the 
black g« ;'.c:r.illy make Iht ir appearance in March, if the season 
be dry, upon the ^jcni-trec, apjde, and several others. Tlie 
green caterpillar, that feeds upon fruit-trees, for ought I know, 
may be the same as those tlcit were black at their first appear¬ 
ance, btit by green food their colour may be changed; but I 
have found them very prejudicial to both the young branches 
and fruit of the apricot, clierry, plum, apple, pear, currant, 
gooseberry, f'C. When the caterpillars are first perceived upma 
wall or dwarf trees, I have prepared a brine, the same as for 
washing of walls at the time of pruning, and therein dipt a 
brush or besom, and swept the trees all over; this has destroyed 

VoL. X. F 
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many by beaming some off and killing otliers. This should be 
often repeated in dry seasons,” Page 266—269. 

On preserving fruit upon standard-trees from being destroyed 
by caterpillars,he remarks, that **as most noblemen have,atthek 
seats, engines for extinguishing fires, which arc very proper 
instruments for watering orchards, or such trees as cannot be 
reached with a brush; if orchard trees are watered all over 
with these engines two or three times a week, it will destroy 
many of the caterpillars. This should be done in the heat of 
the day, for then they hang the loosest upon the trees; and the 
water should be mixed with salt. This work is not only neces¬ 
sary when the trees are in blossom, but also before and after.” 
Page 272. 

“ The iioNKY-D>' w,” says he, “ is a glutinous substance, 
very prejudicial to many kinds of fruit-trees, for it contracts 
the minute vessels of their most tender parts, and prevents 
their imbibing and perspiring such fltiids as are required in 
vegetable life. A few days after the honey-dew appea^, you 
may discover small insects on the underside of the loaves that 
are shrivelled, almost without motion; yet the heat of one fine 
day will make them visibly increase both in bulk and strength, 
and likewise in number.” He adds, the honey-dew, “ retards 
the motion of the; sap at the extremity of the branches, and this 
prevents the fruit below from coming to any tolerable perfection, 
and damages the young branches to such a degree, that 
are never after capable of bearing good fruit. Besides, many 
trees are entirely killed thereby, if proper methods are not used 
to prevent it. Though different kinds of sMOTiiEK-flies, or 
those of different colours, are found upon different sorts of trees, 
yet as they are all either bred from, or feed upon the honey- 
dew, all trees require the same care and management, to pre¬ 
serve them from these evils; for no tree prospers well when 
either the honey-dew or smothcr-flies are on the extremities of 
its branches.” 

The remedy which he proposes for these evils is nothing 
more than common salt, administered in the following manner: 

If the season l>e wet, spread common salt all over the border. 
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about eight ounces to each tree; for the more Shits the juices 
contain which form the young branches, the more compact and 
smooth their leaves will be, and thereby less subject to the 
penetration of the honey-dews. If trees are thus ordered at all 
times, when the honey-dew appears on them, neither it nor the 
ffies can ever do them much injury.” The foregoing paragraphs 
are taken from the Chapter directing how to treat trees in new 
borders. In that “ of the honey-dews and smother-Hies on 
fruit-trees growing in old borders,” he has the following re¬ 
marks ; “ If the borders be impoverished, by having either too 
much kitchen-stuff or flowers growing upon them, the trees will 
be too weak ; and if the weather be dry, they must be watered 
plentifully three times a week, with one ounce of salt added to 
each gallon of water. If the fly be strong, double the quantity of 
salt, and water the bottom of every tree before the soot or lime 
is laid on at the time of trenching; but if there is not an oppor¬ 
tunity of trenching., nevertheless water thus mixed (with salt,) 
must dways be used for the above purpose/* 

** 1 nave found these methods successful, even when the flies 
have been very strong upon the trees, and have in a few days 
destroyed many of them, and caused the trees to shoot vigo¬ 
rously,” In obstinate cases, he directs to dissolve two ounces 
of salt in a gallon of water, and with this mixture to brush the 
trees all over, beginning at the bottom of the tree, and making all 
tiiye strokes upwards. This, he says, will cause all the infected 
leaves to drop off the trees, but will not injure the healthful ones, 
but occasion the trees to make good shoots after, even such as 
will produce fruit the next year on peaches and nectarines/* 
Pages 279--281. 

On the destruction of fruits by ajtts, this interesting author 
gives the following important directions; “ The ants,” says he, 
“ are much complained of for destroying fruit and leav^; but 
when borders are rightly prepared and ordered they cannot live; 
nor in old borders, after they have been trenched and watered 
widi the composition mentioned for that purpose. Against old 
walls, either of brick or stone, they are the most troublesome, 
for as they lodge in the nail-holes, the watering of the borders 
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only has no. e^ct upon them; but the walls should be watm'Od 
all pyer with brine, made by adding two ounces oif sal^.r'td .a 
gallon of water.” Page 282. 

During a journey in the summer and autumn of last year, 
through the north of England, and part of Scotland, I heard 
repeated complaints of the failure of the onion crops, which were 
said to be deiip’oyed by the wire-worm. This was more parti¬ 
cularly the case around Edinburgh, and throughout the county 
of Fife. Letters from home also informed me, that in the neigh¬ 
bourhood of London onions were so scarce for a month or two, 
from the same cause, until foreign onions were obtained, that 
they were sold in Covent Garden market nearly as dear as 
peaches. It gave me, therefore, much pleasure, happening to 
be at Edinburgh at the Anniversary Meeting of our Society, to 
hear the communication from Mr. Morton, a gardener in the 
neighbourhood of Dunbar, who informed us by a letter, directed 
to the Secretary, that he had preserved his crop by the use of 


salt water, while tliosc in the gardens around him were all 
destroyed. 

Thiudly, common salt is not only a preservative of plants 
and trees from the ravages of grubs, w'orms, and insects, but 
it is one of the most effectual substances that can be employed 
in a garden for the destruction of tliese animals themselves. 


Of tlie truth of tliis assertion any one may satisfy himself in a 
very short time by direct experiment. If a small quantity^ 
salt be sprinkled upon a common earth worm, its destructive 
effects will be seen to be almost immediate. Its action on 


worms is also very strikingly exemplified by its effect on tlie 
hinido, or common Iccch. When this creature has been em¬ 


ployed in supplying the place of the lancet, it is usual to put 
a small quantity of salt upon it, so as to touch its mouth ; tiiis 
t>cca|ipns. the leech instantly to disgorge all the blood into the 
plate on which it is laid, but if too much salt be used, or if the 
leech remain in contact with it too long a time, the salt is apt 
to prove fatal: hence some of the people who bleed widi 
leeches, prefer taking the blood from them by pressure, rather 
than risk the loss of them by. using ^alt. The Right Honour- 
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ftbie Sir John Stnclair, in a valuable paper which he hai lately 
pubiisliied, #ii^iGixplaki8 the operation of the salt ** Salt,” 
says he, ** destroys vermin in the ground, by making them void 
the contents of their bodies, such evacuations being too power¬ 
ful fw them to withstand. It has,” he adds, “ this Additional 
advantage, that the vermin thus become food for those very 
plants which otherwise they would have destroyed.” 

Ihe eminent John Evelyn, the celebrated author of and 
otiier interesting works, and who himself was very zealous in 
the improvement of the art of horticulture, had learned the, 
effect of common salt in destroying slugs, worms, and other 
creeping vermin, as appears from a paper in the first volume 
of the Practical Husbandman and Planter^ 8vo. 1733, page 58 ; 
but it does not appear that he had regularly employed it for 
that purpose. * 

From an Essay on Plantership, published by Mr. Samuel 
Martin of the Island of Antigua, it appears that common salt 
has employed in the West India Islands for the destruction 
. of grubs and insects. “ Soils,” says he, “ which are subject to 
the gnib, and must be fertilized by common dung, which is a 
proper nest for the mother beetle to deposit its eggs, should be 
well impregnated with the brine of dissolved salt, after tlie 
dung first cut up; two large hogsheads of salt will make 
brine enough for a dung-pan of fifty feet square. This cure for 
tlici»;:grub is a late discovery, for which I am obliged to a judi¬ 
cious planter, and which I have tried with success.” 

“ A land-surveyor" of high character in my neighbourhood,” 
says the Right Honourable Lord Kenyon, in his evidence de¬ 
livered before the Board of Trade, “ considers that the use of 
salt would be likely to be very valuable in destroying the slug, 
wire-worm, snail, 4*e., which often destroy even whole crops* 
also well remembers that salt was used largely in the neigh¬ 
bourhood of the higher and lower Wiches in Cheshire, before 
the dudes were rtused to their present height.” ^ 

This is confirmed by a writer in Dr. Rees’ Cyclopedia, under 
the article “ Salt,” who says that “ in Cheshire and other 
counties, they make a great use of the water of their salt springs 
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a* a for their lands.*' He ^ds, ^ letontthe 

wdt^ of these springs for a certain time- upon '©life 
llJlere has been rain, and by this means the quantity of they 
contain is so blended with the rain water, that it is too weak'to 
hurt the iiorri or grass, and yet strong enough to kill worms and 
other vermin, and to improve vegetation.” 

The FOURTH property which I have assigned to common sadt, 
when employed in horticulture, is that of destroying weeds and 
other noxious vegetables. On this part of the subject the evi* 
dence is not so abundant as I could have wished j the following 
testimonies however do, I think, deserve attention. 

The author of an essay on the effect of salt on vegetation, 
published in the first volume of the Practical Hu&handman^ 
before quoted, expresses himself thus: “lam well assured 
from a Scotch gentleman, that they have lon^^sed salt in that 
part of Great Britain, always sowing ten or twelve bushels by 
hand of their coarse salt, on an acre of young green wheat, sbme 
time in November, I>ecember, January or February; ij being, 
from the several accounts which I have had of it, very effectual 
in the killing of tender weeds amongst com, yet at the same 
time cherishing the corn, and adds much to the goodness and 
plumpness of tlie grain.*' Page 48. 

Bishop Watson, in his Chemical Essays^ says, that “ in 
Cheshire, wherever the soil abounds with rushes and weeds 
it is customary to lay a quantity of rock-salt upon it to des#&y 
them.” Vol. ii. p.73. 

Gervase Markham, the well-known writer on rural affairs in 
the middle of the seventeenth century, strongly recommends 
the use of salt as a manure for land, in his book entitled “ A 
FaretveU to Husbandry^ and concludes his observations by re¬ 
marking, that “ there is nothing which killeth weeds and other 
offences of the ground so much as saltness.** 

Major John Taubman, speaker of the House of Keys in the 
Isle of Man, in giving his evidence before the Board of Trade, 
in the year 18)7, states, that “ he has used refhse salt as a 
manure on meadows, with advantage; it was sown thinly by 
hand,—cannot speak to the quantity used; the meadow had 
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. “ min SicUer made a little heap earth in the midst of a 

field, on the top of which a cart-load of refuse salt was thrown ; 
the cart^tin the heap itself, and, after its rlmovali^the earth 
under it for upwards of two feet deep, to the clay was rendered 
Kp perfectly barren, that the most common weeds would not 
vegetate, in it. This barren earth, however, furnished the 
richest dressing for the remainder of the field*.” 

I have now laid before you all the evidence which I have been 
able to obtain on tliis part of the general question,—the use oi'sea- 
salt in horticulture. I am, however, fully sensible that, although 
enough may have already been proved for us to form the de¬ 
cision, that the use of salt in gardening is essential, there are 
probably manyjgivell established facts which have not yet come to 
my knowledge, and from what we have already attained, we may 
presume that our information on the subject is yet very limited* 

To employ this very valuable mineral substance in the best 
possible way, much is to be acquired by practical knowledge, 
by, direct experiment, and by vigilant observation. Every dis- 
,tinct vegetable, whether in the slate of seed, root, or more mature 
growth, from the plant to the largest fruit-tree, may possibly 
have its distinct habitude and peculiarity. Some may require 
more, others less; some may admit of an immediate application, 
y^ile others require the salt to be laid on at a little distance. 
In short, it is obvious that, since the general benefit of the 
practice which I have endeavoured to impress upon your notice 
has been substantiated by experience, wc have now nothing more 
to follow than experimental researches. 

As a manure for land, sea salt is considered of so much im¬ 
portance by the Board of Agriculture in London, and by the 
Highland Society of Scotland, that both these associated.bodies 
have oftered premiums for experiments on the subject. The 
offer from the Board of Agriculture is announced thus : To 
the person .who shall, make and report to the Board,' the most 

* Case tff the 8aU JMiest by Sir Thomas Bernard,‘Bart., page 275. 
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satisfs^ctory experiments to ascertain the a«|van^^es or disad* 
vanttoi which have attended the use of ^al?a!l'at^ure^ '^ter 
eil^ple or mixed with other substances ;~T1ie goJd or 

fifty pounds. Accounts to be produced on ,of before"Ihe Isl of 
March, The Board adds : “ It is to be hopedifthat this 

premium will excite a laudable spirit amon^ enterprising farmers* 
to ascertain particulars of such importance to the agricultural 
interest.*' ■ . i- 

The reward held out by the Highland Society of Scotland is, 
“ lb the person in Scotland who shall make and report to the 
Society the best and most satisfactory experiments on the efl^cts 
of salt as a manure in general,—A piece of plate of thirty guineas 
value, or that sum in money. The reports to be lodged with the 
Deputy-Secretary on or before the 10th of November, 1820.** 
From the interest which I have long taken this subject, 
and the share I have had in obtaining the lute act of par¬ 
liament, for lowering the duty upon rock-salt for the pur¬ 
poses of husbandry, I felt much pleasure and satisfaction on 
seeing these premiums announced to the public ; and I am in¬ 
clined to hope that the late concession of the Legislature will 
prove the forerunner of a total repeal of all the existing laws 
relating to salt, and that the offer of these premiums will (k;- 
oasion such a spirit of emulation among the farmers, as must 
conduce, in an eminent degree, to promote the improvement pf 
agriculture. Greatly do I wish that the Horticultural Societi^ 
of London and Edinburgh may attach a proportionate degree of 
importance to the employment of common salt in their experi¬ 
mental researches, and thence be induced to offer such pre¬ 
miums as cannot fail to stimulate the exertion and attention of 
all our rational and scientific gardeners, so as to lead their in¬ 
quiries towards the investigation of this very interesting and 
curious, subject. Should the foregoing collection of facts have 
the least tendency to invite the Council of the Caledonian Hor¬ 
ticultural Society to institute such a prize, 1 shall derive con¬ 
siderable satisfaction from the circumstance of having suggested 
a measure so important, in every point of view, to a great ma¬ 
jority of persons, of all classes, in the British dominions. 



in of tfk^ AshanieeSf and Inhabitanti 
“o/'^ Cqast of Africa. By J. F. Bow dich, Esq. 
Copvayn^icattd by the Author^ 

Tub itfiviuiee towards civilization and tha^rts, the nu- 
mecottfi exceptions td^ the negro physiognomy, which astonished 
me .. on penetrating, -to Ashantee, when associated with the 
sticking similitude of most of their superstitions, laws, and 
maniiets, to ihos^of the Egyptians, naturally excited inte¬ 
resting speculations, and induced me to use my earliest leisure 
in consulting those classical authors upon such subjects, whose 
descriptions my memory could but imperfectly recall. 

The traditions of emigration, not of the whole population, 
but of particular families, so current in Ashantee, and the neigh¬ 
bouring natioiSB, persuade me that they aie native Ethiopians, 
mixed with settlers from ancient Egypt, as the Abyssinians 
have been recently shewn to be, with the strongest probability, 
in (^position to a former opinion, of their Arabian descent. 

i will not dwell on the subjugation of Ethiopia by Sesostris, 
but rest principally on the fact mentioned by Herodotus, that 
.130 years before his time, 240,000 Egyptians emigrated, or 
rather fled from Psammiticus, and went as far beyond Meroe, 
as Meroe is beyond Elephantine, or a journey of four months 
J^rom the latter country. That they presented themselves to the 
hing of that part of Ethiopia, who gave them the lands of some 
of his enemies, whom they ejected, and that the Ethiopians 
civilized themselves in adopting the manners of these Egyptians. 

The Ethiopians, thus dispossessed by tiie Egyptians, were, 
doubtless only pressed or removed into the nearest convenient 
country, and still preserving an intercourse, participated in 
some degree in the civilization introduced by the emigrants ^ 
from Egypt. The sweeping expedition of Ptolemy Evergetes, 
who, by the record of his triumphal monument at Adulis, is 
k^wn to have subdued nations southward of the sources of 
the Nile, and others as far eastward, as we presume the present 
kingdom :of Kulla to be, no doubt compelled many Ethiopian 
tribes or families, inlreriting the opinions and customs their 
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aucestorft had adopted 4Votn the Egyptian emigrj^ipni .tp, 
still westward, from first alarm, otf &a api^roaoit*^ 
the/ear of a second invasion, of^the apprehension pf being 
foiled of the half of their possessions, as W records some of 
the nations^, he sttbdned, to have been. We are to Recollect 
also, that tlie Egyptians had colonies at “^achompso, Meroe, 
and Gojain; that Ptolemy Philadelphus penetrated, with, .fiOO 
horse, into the country the Ethiopians, and founded the^eUy 
Ptolemais Theron, ^ 

Herodotus and Diodorus Siculus, both agree in distin< 
guishing the Ethiopians in some degree civilised, from others 
who were savages; speaking of the former as having been of 
themselves a little advanced, and afterwards perfected, in laws 
and manners by the deserters and colonists from Egypt. 

Both authors impress that the genuine laws imid customs of 
these Ethiopians (preserved distinctly from those they had re¬ 
ceived from the Egyptians,) were very singular, especially as re¬ 
garded the succession or royalty. It will be seen that such laws 
and customs of Ashantec, as cannot bo assimilated with the 
Egyptian, arc of a very original and extraordinary character, 
and especially as regards royalty or the succession. 

Diodorus says of the Ethiopian savages, that some deposit, 
their dead bodies in the water as the most honourable sepul¬ 
ture, and others in their own houses. Now it is lemarkablcji^ 
that the Jum Jums, spoken of to Mr. Hutchison, as a cannibal, 
nation, adjoining the Niger, far to the eastward, were particu¬ 
larly described as consigning their dead to the river in rude 
coffins. The Sheekans and Kaylees, and other Anthropophagi, 
whom 1 have mentioned and laid down for the first time in the 
map of Africa, having conversed with individuals of tliese 
4 nations, in the Empobngwa, or Gabon country, bury their dead 
in their houses under the beds. It will be seen too in my 
chapter on Geography, that the Jum Jums of Mr. Hutchison, 
as laid down in a manuscript Arabic chart which he sentHo 
me; the Ycm Yems, the cannibals described to Mr. Ifpmeiuan 
as sduth of Cano, and the Niger; the cannibal nations, behind 
the river Gabon, (who eat their dead, even their own children, 
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or expose t|i^ fbr sale the^ moment the breath is out of their 
bddiesy) all^^ccitir ^‘lliese dtfiWent mithorities in the same 
neig]i4urhood, if in the same spot. 

There can be ho doubt tiien, that these nations, found almost 
precise^ where Ptolemy has placed his EthiO]^s Anthropophagi, 
afe the descendants of the savage Ethiopians of Herodotus. 

Having thus separated or disposed of the barbarous Ethio- 
pianit, by identifying them with the cannibtil nations, still re¬ 
taining such of their customs as are briefly recorded, and 
found in the same geographical situation, I will return to the 
Aihantees, whom I have considered to be the civilized Ethio¬ 
pians of Herodotus and Diodorus, pressed westward by the 
Egyptian emigrants, (by an intercourse, with whom they never¬ 
theless acquired the arts, manners, and superstitions, which 
now astonislf^ us,) and afterwards driven, or emigrating still 
further westward, by the sweeping expedition of Ptolemy 
Evergetes. ‘ 

The Ashantees, and their inland neighbours, must have again 
been disturbed from time to time by the several emigrations of 
the Carthaginians, and other nations of the Mediterranean, 
whom Mr. Buache, in his researches for the construction of a 
map of Africa, for Ptolemy, has at once discovered, by the 
identity of the names, in the neighbourhood of the Mcditcr- 
'ranean and south of the Niger. The Mimaces, for instance, 
are laid down by Ptolemy, a little south of Tripoli, and again 
a little west of the modern Yarriba. The Nabalrae, close behind 
Algiers, and also where Dahomey now exists. The Dolopes, 
in the present domihion of Tripoli, and again, where we expect 
to find the negro kingdom of Kulla. The Blemmyi we find in 
three places, on the Arabian Gulf; near Rees Agceg, on the 
eastern frontier of Abyssinia; and south of the'^line, a little, 
above the track of the traders from Loango to Nimeamay. 
Many other instances might be adduced of the same names 
being found at remote distances north aM south of the Niger, 
whilst other nations, as the Samamicii, on the ^hore of the 
Mediterranean, near Lebida, do not appear in Ptolemy’s time 
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to have reached the N|ger, but to have rea^t^ in |Nn3|^es.t 
on tbil i|0Tthern frontier of the negro kmgdoipi^ of Jbdoex.;, 

Aft late even as the present time, f found a kingdom, caKed 
f$&a, on the northern frontier of Ashantee, and another 
called Tahkema, was laid down by the Moors (who famished 
me with the MSS. charts,) between Timbuctoo and Fezzsb> 
The Fanlces have still a tradition of their coming from Takiina* 
Thc^ expedition of Cornelius Balbus (the last Roman g^er,cd 
who had the honour of a triumph,) who reached the Nigei:, |M9d 
marched for some time on its northern bank, (apparently ifthere 
the modern negro kingdoms of Noofee, Yaoora, and Fillani, 
are now situated,) must doubtless have disturbed many of the 
colonies and aborigines, and induced movements to the’^outh 
of the Niger. The previous expedition of Suetonius Paulinus, 
(who seems to have passed near where Park uibderstood the 
source of the Niger to be, into the country of the Perorsi, who 
are placed by Ptolemy between the Gambia and the coast,) 
must have also contributed to these secondary movements of 
the Bthiopians. M. La Traille, of the Institute of France, did 
me the honour to read to me his objections to the alleged extent 
of this expedition, in a MS. he is about to publish; but I have 
since been informed by Major Renncll, that it appears from the 
artless and consistent narrative of Scott, the EngUsh smlor, 
(who was, undoubtedly, in Major Rennell’s opinion, carried 
across the lake Bibbir, and whose narrative is about to be pub*' 
lished,) that the Sahara, instead of being a continued ocean of 
sand, is crossed by a belt of firm land, equal to nearly two* 
thirds of the whole extent. This materially diminishes the 
difficulties M. La Traille has ingeniously opposed to the ex-r 
pedition of Suetonius Paulinus. 

^ Some may prefer the opinion, that a part of the numerous 
emigrants and deserters from Egypt, may have penetrated as 
far westward as Ashantee, as it will explain the comddence 
of mannds and sup^titions equally well; but tlie identity of 
many of iheir more extraordinary customs with those of the 
Abyssinians, and their own traditions of emigration, incline 
mc to believe that Uiey were once nearer each otlier. 
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n;a|ipeafB too» l^at the Arabs whom Pliny> King Juba, and 
other ancle&t wribbrs^ affirmed to have settled from Syene as 
for np as Meroe, have since that time penetrated south-wesU 
ward into the interbr of Ethiopia; for in the accounts and the 
MS. charts, which 1 received iVom the natives, Wadey was 
always distinguished as the first Arab dominion, and that people 
were said to use a different diet, and their ambition only to be 
repressed by the great power of tlie Emperor of Bournou. 
This progress of the Arabs inland, must also have contributed 
to the dislocation of the Ethiopic or negro nations. 

The few extraordinary superstitions, which cannot be assimi¬ 
lated to the Egyptians, may be considered for the most part as 
pure Ethiopic, as is, probably, their original and poetical 
tradition of the Creation. 

That the Ashantee customs may have again been a little 
diversified by intercourse with the Carthaginian colonies, which 
settled south of the Niger, appears probable from some habits 
1 have recorded, particularly that of spilling a little liquor on 
the ground as an offering to the Fetish or Deity, not only in 
their sacrifices, as we read in the Greek and Roman writers, 
but invariably on common occasions, a domestic custom which 
Homer also attributes to the Tiojans. 

The Phoenicians confessedly made human sacrifices, and 
“ firequently even of those who were most dear to them,” al¬ 
though these sacrifices were early discontinued, as well as in 
Egypt, without our being told why. The Phoenician priests 
were in the habit of cutting their bodies with knives and lancets; 
those who pretend to sudden inspiration, (or that the Fetish 
has come upon them,) in Ashantee, lacerate themselves dread¬ 
fully by rolling over the sharp points of rocks, beating them¬ 
selves, and tearing their flesh with their own hands, so as to 
present the most shocking spectacles. The Phoenician priests 
also worked themselves to the height of frenzy by dancing, 
and the violent exercise of their voices, and then raved or 
prophesied, as if possessed by some irresistible power. I have 
frequently seen the Fetish women or priestesses in Ashantee, 
(and I think I was told tiiat the priests did so too,) dancing or 
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wliirj^tg^, totiod on one leg -until they «ta|Hfied^ ^pptn 

gid4^|^) < yelling s^nd screaming the whole tiine> and then 
utN^ing what was called the voice of the. Fetish. 

, The Ashantees, however, will be found to retain the Egyptian 
superstitions, laws, and customs, much more perfectly than the 
Abysstnians ; because the latter must have abandoned many 
on their conversion, as incompatible with their new reltgioii.. 

First, then, I shall shew wherein the superstitions, laws, and 
customs, of the Abyssiniims and Ashantees still agree; and, 
secondly, submit the identity of those wherein they do not still 
agree, with those of the Egyptians, as described by Herodotus 
and Diodorus. 

The following customs will be recognised as Abyssinian. 
The King of Ashantee is never to be presumed to speak but 
through his ministers or interpreters, who in^mriably repeat 
even liis simplest observations, however audible beforehand. 
He confines himself to the palace, mid is invisible to his sub- 
jects for several days, twice every six weeks. Before decision 
in criminal cases he always retires to a secret council. His 
domestic officers and menial slaves live in a slate of familiarity 
with him unknown to the rest of his subjects. He never eats 
in public, or before any but his slaves. It is high treason to 
sit on the king's seat, which is turned upside down the instant 
he quits it. He distributes gold chains, swords, and bracelets, 
as the rewards of great actions. 

In Abyssinia none inherit the throne with any bodily defect. 
In Ashantee the most lawless intrigue is permitted to the females 
of the royal family if their gallants arc handsome, with the 
view of securing the same pre>eminence of person to the heirs 
of the throne. 

The throne of Ashantee is hereditary in one family as in Abys¬ 
sinia ; and 1 cannot but consider the prefix of Sai or Zai, (for it 
was pronounced both ways, and at first 1 always wrote it with 
a z,) to the names all their kings as extraordinary, when 1 read 
tholbllowiBg remark on a list of the ancient kings of Abyssinia, 
by Mr. Salt. ** Up to this time, we find Za or Zo prefixed, 
which is the mark, I conceive, of the she^dierd kings, or ori> 
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g;inal Ethiof^ns; tmt abant this time the £i which succeeds^ 
seems to den^-a change in the dynasty, |»rcbably by a colony 
of Syrians placed by Alexander to the soutli of IheAxomites 
near the motrth of the Red Sea/* The people of a country 
called Za&t were recorded in the inscription at Adulis, as one 
of the Ethiopian nations subdued in the expedition of Ptolmny 
Evci^etes. ^erah was the name of the Ethiopian king whom 
the Chronicles mention to have invaded Judah. 

Another very extraordinary coincidence is, tliat the king of 
Ashantee has, as part of his state household, a band of royal 
or licensed robbers, organized in the same manner as those who 
annoyed the earliest European visitors to the capital of Abys<^ 
sinia, and who there also were attached to the royal household. 

The kings of Abyssinia in their expeditions are always at¬ 
tended by judges or civil authorities ; no Ashantee army ever 
proceeds on a campaign without one being attached to it, and 
if the king is present, three or four. 

'The Abyssinians, like the ancient Egyptians, never fight in 
the night; neither do Ibe Ashantees, not even after sun set, 
whatever advantages they may lose. In general, execution im¬ 
mediately follows sentence in both countries, and the bodies of 
those who have been executed for treason or great offences, are 
also, in both countries, left exposed, even in the streets, to the 
wild beasts. 

There is no such thing as marriage in Abyssinia but by 
mutual consent, subsisting only until dissolved by the wish of 
either party. So in Ashantee, the mere return of the marriage 
present to the husband, by the wife's family, on her dissatis¬ 
faction, dissolves the contract. There was a law in Babylon 
precisely the same as this. 

Circumcision is arbitrary in Abyssinia, and it is^rarely prac¬ 
tised in Ashantee; but in Dagwumba, and other of their more 
eastern neighbours, who seem to pc»sess a still supermr degree 
of civilization, it is general. 

1 think we shall discover that Josephus was right placing 
Sheba in Africa, for Mr. Salt mentions, that the Abyssinians 
have a tradition fifom Ham, that one of their queens named 
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vrho was queen of the south, Vfslte^' Sol^W, hy 
w] 3 u!>iiii the had a son named Menelich.Ihis' 
additional circumstances, seems to have reached Mr. Hutchiltm 
in, Ashantee, who writes in his diary, Balkis, (Que^ of 
Sheba,) according to them, adored the siin, and Solomon made 
her turn and worship .,Qod; he comiOianded genU to traus* 
port her palace from her ow;n..fdht^ to Jerusaliim, and ttiii 
three palaces he built for her in^'iijihhia Feli'x, had gold 'mixe^ 
with the mortar with which they were form^.” Mr. Hutchisoii 
naturally concluded the country of this queen to be in Arabia 
Felix, because it has hitherto been so placed by the greater 
number of opinions. Arabia Felix was not mentioned to him 
by the Negro Moors I am positive, 1 even question if Sheba 
was, though in his mind there could not be the least doubt 
that these countries were alluded to. If ever 1 have the plea¬ 
sure of seeing Mr. Hutchison again, which I hope I shall, I 
shall inquire particularly as to this tradition, which is the more 
curious, as it asserts, that ‘‘ the qnecn m- ! from worshipping 
the sun and worshipped God,” wliiv;u, though not directly 
stated, may be expected as a result from her exclamation, 
(2 Chron. ix. 8.) and from the observation of Stackhouse : 

Accordingly it was Solomon’s fame concerning the name of 
the Lord, that is, concerning his knowledge of the Supreme 
Being, and the proper manner of worshipping him, wnicli ex¬ 
cited her to take so long a journey. And therefore Our Saviour 
says, ‘‘ that as she came so far to hear his wisdom, (his wisdom 
concerning the nature and worship of Almighty God.) Matt, 
xii. 42., she would, at the day of judgment, rise up against 
tltai geneialioo which had refused to lister to him.” We have 
thus traced tiie close resemblance, and in many cases the 
identity of‘the customs of the Abyssinians and those of die 
Ashantees, so that the latter are as evidently descendants from 
the civilized Ethiopians of Herodotus as the former, especially 
as the two or three particulars wliich he and Diodorus afford 
^ the customs of the savage Ethiopians, are not to be traced 
at all in Ashantee, but are actually identified amongst the 
Sheekans, Jum Jums, and the existing or modern Antln^po- 
phagi of Ethiopia. 
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I will nfW shew that the Ashantces seem to have preserved 
Uie superiltHtons, manners, and arts, which the Egyptian co- 
lonifts and visitors introdticed amongst them, much more tena¬ 
ciously than the Ab;}ssinians. 

, The vitrified heads which they dig .up frequently with sepul¬ 
chral gold, and which (having lost the art of making them,) 
they insist to be natural prn^tions *; the rude outline of the 
Ibis* so frequent, and the omy figure of an animal to be seen 
in their buildings; their curious pottery, and the marked 
Egyptian character of most of the ornaments of their florid 
architecture, would show an intercourse with Egypt, oven if 
their existing superstitions and customs did not confirm it. 

In Ashantee, as in Egypt, the women generally sit in the 
markets, aid the men always weave ; tl>ey are constant to tlieir 
ancient music ; Ihe-two sexes bewail the death of a friend or 
relative, parading tlie streets in troops : false accusers are pu¬ 
nished as the accused would have been if cbnvicted : the king 
has the actions of !;i“ yi<c«-.stors and eminent men recounted to 
him by tbe cldcis or his rising in the morning, as the scribes 
read them to the Egyptian monarch for imitation out of the 
sacred records : they do not eat with strangers; besides many 
other coincidences auxiliary to the opinion of their former con¬ 
nexion with Egypt, though not so conclusive as the identity 
of S' j*''''S(ii.ions and customs strikingly original and extraor¬ 
dinary, not common to the infancy of mankind, but more pe¬ 
culiar to the two nations, which i proceed to subi.ui. 

Herodotus says, the Egyptians eat in the streets, b d for the 
other needs of nature they seclude themselves in thc'r houses. 
It is common in Ashantee to eat in the streets. Vat the passage 
accounts for one ot the most surprising of 1 ' . ’»j)erior<t.ies, 
namely, the Cloaca^, in tbe retired parts u ue irousesof the 
higher class, even in the upper stories, and to the construction, 
and cleanliness of whjch, they pay so much attention. 

* These beads, however, may as probably be Pluenician, from so many 
of their descendants beiua: found at oui-e on the Mediterranean, and South 
of jthe Niger. 

•^>'1.. X. G 
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Human sacrific;es were practised by the ancient Egyptians. 
Men%ere sacrificed at Holiupolis, and to Juno or Lucina, at a 
city in the upper Thebais, called by the name of that goddess. 

Herodotus writes, “ In other nations^ when in grief, they 
shave their heads, especially the near relatives; whereas in 
Egypt these |>ersons allow their beard and hair to. grow on such 
occasions." The present king of Ashantee had not his head 
shaved, or his beard cut for twelve moons after tlie death of 
his brother Sai Quamina, according to tlie custom of the 
country. 

Herodotus speaking of the Egyptians embalming dead bodies, 
adds, that the Ethiopians do so too, but in a different manner; 
the Ashantoes sint>ke them for preservation. 

The priests in Aslianlee as in Egypt, enjoy a portion of the 
offerings. When the king sends his frotpient offering of ten 
ounces of gold to the various deities, the distinct priests are 
allowed to take half. The dignity of priesthood also is here¬ 
ditary ; they are exempt from taxes, and they do not pretend to 
divine of themselves, hut merely to utter the will or disclosures 
of the Deity : the same is recorded of the Egyptian priests. 

White is a colour as sacred in Ashantee as it was in Egypt; 
the priests are not only distinguished hy white clothes, but they 
even chalk their bodies all over. The* king and all men of re¬ 
spectability put on white elothes on tlu:ir Fetish day, or Sunday. 
The aecpiitted are always chalked by the king’s linguists, as a 
mark of tlieir iimot’cuce; and the king always swears, and 
makes others swear on a white fowl. 

In Egypt each montli and each day was sacred to some god; 
in Ashantee, they have good and bad days, and good and bad 
monUis, and all undertakings are regulated accordingly. 

Crocodiles were sacred in Egypt, and fed with flesh. In 
Ashantee the sacred crocodiles generally called alligators, (but 
which as yet are only known in America,) are fed with white 
fowls, by the fetishmen or priests. Diodorus mentions wolves 
as sacred in Egypt. Hytenas are called wolves at the Cape 
of Good Hope; and they are sacred gmongst the neighbours 
of the Ashantees. Clement of Alexandria makes hycenas for- 
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bidden food .according to Moses. In Egypt to kill a sacred 
animal designedly^ wai|^eath; accidentally, a fine to the priests; 
such is the custom in these countries also, and the head of the 
hyeena is wrapped in white cloth, and buried, which is curious 
when we recollect, that the Egyptians never eat the head of an 
anhnal, and that the sacred animals had funerals. The yultiire 
(though it does not appear to be the Percnopterus,) is sacred 
in Ashantee for the same reason as it was in Egypt, because it 
consumes all the offal of the neighbourhood. Juno also was 
worshipped under the form of a vulture in the upper Thebais. 

In Ashantee some families do not eat mutton, some abstain 
from fowl, others from goats* flesh, others from beef. We read 
in the accounts of Egypt, “ And the shepherds lived upon 
cows* flesh, which made them a separate people.’* Herodotus 
says also, that some of the Egyptians did not cat beef, others 
did not eat mutton, others spared goats. Mr.^ Bruce observed, 
that some of the Abyssinians would not cat fowl, others never 
touched veal. Mr. Hutchison observes in his diary, (p. 412.) 
** Thus many of them are so particular they will not stay where 
eggs are, another shuns a fowl, ones hates beef, and many 
mutter a charm if they meet a pig.” Pigs were abhorred in 
Egypt, and many avoided all connexion widr thosg who tended 
that animal. 

Diodorus is particularly struck with the peculiarity of the 
Egyptian custom, “ that those who wish to exercise the calling 
of thieves, are secretly registered by the superior of the fra¬ 
ternity, to whom they carry all their spoil; so that on the 
losers’ going, to him, and particularizing their property, they 
receive it again, on paying one quarter of the value.’* The fol¬ 
lowing passage is from my chapter on the superstitions of 
Ashantee. “ The inferior class of priests pursue their various 
occupations in society, assist in customs and superstitious ce¬ 
remonies, and are applied to as fortune-tellers or conjurors are 
in Europe, especially in cases of theft, when from a secret 
system of espionage, and a reluctance frequently amounting to 
a refusal to discover the culprit, or to do more than replace 
the property whence it was taken, they are generally successful.” 

G2 
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Diodorus has certainly disclosed the secret of these transactions, 
the existence of which affords a curious ^umeiit. 

I have dwelt (in the chapter on the History of the Ashantees,) 
on the distinction of the bush-cat, dog, buffalo, and tiger , fa¬ 
milies in Ashantee and the neighbouring states, and considered 
the curious circumstance of individuals of different nations ar¬ 
ranging themselves in the same families. Herodotus tells us, 
that in Egypt a certain number of men and women were destined 
to take care of particular animals, and that the son succeeded 
to the father in that duty. Cats and dogs were sacred in 
Egypt, and accordingly we find the relics of this curious insti¬ 
tution still existing in modeui Klhiopia, and that the Egyptian 
colonists and deserters introduced a mistom, every trace of 
which was lost, until these recent inquiries. The “ Corn-stalk” 
and Rod-eurtlj” families were, probably, originally Ethiopian, 
for Diodorus says, some were agriculturists, and some shep¬ 
herds, 1 had an o]>porl unity of perusing the researches of 
Meinars, but I <-aimot help thinking, that as we prosecute our 
acquaintance with the natives of the interior of Africa, we shall 
find additional grounds to dissent from his opinion,—that there 
is a greater conformity in customs and political institutions be¬ 
tween the Egyptians and Hindoos, than Irelween the Egyptians 
and Ethiopians. 

The parias of India have been compared with the swineherds 
of Egypt; and the apjiiadec, or servant race of Ashantee, cor¬ 
responds with both. The Ashantees observe the oriental custom 
of using the left hand only for all ignoble purposes, and of 
cooking and eating with the right. 

The Ashantees cherish their boards and * swear by thenr’ as 
the eastern nations do, contrary to the impression of Strabo 
and Meinars, that the neglei't or want pf a beard was one of 
the few differences between the ancient and modern Ethiopians 
and the Egyptians. The three classes of men in ancient Egypt 
are to be recognised in Ashantee; and Meiners’ description of 
the milites nobiliores as a rank not attainable by merit or 
achievement but by birth alone, and as individuals sliaring the 
territory with the king, agrees precisely with the institution of 
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the aristocracy iii Aahantec, wlio until Sai Cudjo’s time, always 
gained this dignity Iw inheritance only, could never forfeit their 
lives, and even now continue to share the territory and the 
power* with the king. 

I do not recollect to have ascertained that lire Ashantees re¬ 
tained the remarkable antipathy to beans of the ancient Egyp¬ 
tians, but I think it probable, for it is extraordinary that when 
they were assuring me there was really an Arab nation in the 
interior, tliey always distinguished tliein as “ eating beans” 

There arc many remarkable coincidences of the customs of 
Ac Ashantees with those of the Jews. The British Critic thus 
notices one in my work, which had not occurred to me. “ About 
ten days after the Yam custom, a sheep and a goat are sacri¬ 
ficed in the palace in the. afternoon, luid the blood is poured 
over the door-posts. It is scarcely possible but that tliis rite 
must be connected witli some obscure tradition of the Jewish 
passover.’* The Jews too, it well be fiuind, (whether they 
learned it or introduced it in Egypt,) observed the same pe¬ 
culiar delicacy which Herodotus records of the Egyptians, and 
which has originated in the cloacai of the Ashantees, a refine¬ 
ment almost unknown in many European countries*. The 
Jewish priests received a part of the sacred offerings f. The 
Jews did not trim their beards wlicn in grief |. There is a 
servant race or family in Ashantee. The Ashantees will not 
touch milk : Mr. Hutchison mentions an anecdote in proof 
of this oliservation. “ A boy brought some milk covered, 
and Apokoo lifted the lid to look what it was, some of it 
touched his fingers, and he sent for water, herbs, and dif¬ 
ferent things to purify Ids fingers; lie said he would give me a 
pre.sent if 1 would give over drinking milk; I told him if be 
sent me an ounce of gold tlaily 1 would not do ii; he cursed 
the milk, and the boy for bringing it.” The strict Jews do not 
eat cheese, unaccountably founding their abhorrence, as I have 
been told, on the command in Exodus, “ Thou shalt not seethe 
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a kid in his mother’s milk** Strabo speaks of Jewish colonies 
in Egypt. 

Thus we discover, that Abyssinia isHfot the only country 
which has been partly civilized by colcmi^ from lh>t 

much light may be reflected on history as well as the physical 
scienpes, by pursuing our discoveries in Africa gradually and 
in detail. 

Should we reach Dagwumba, the seat of their great oraele, 
and the repository of their rude learning, and traditipns, 
may be collected; many other interesting 6 claircissements of 
Ethiopian history may result; literature as well science may 
be benefited ; we may add historical to tlie osteological proofs 
of Cuvier, that no race of negroes produced that great people 
who gave birth to the civilization of ancient Egypt; and we may 
discover, that the civilized Ethiopians, not only from tlieir in~ 
tercourse with Egypt, but abstractedly, were a much more in¬ 
teresting people than even Herodotus expected. 

J. Edward 13owdich. 


Abt. Vn. An Account of' an extraordinary Biliary Cal¬ 
culus- Transmitted to the Editor Sir E.Home, Bart., 
F.R.8., ^c. Sfc- 

Dear Sir, 

Having received the biliary calculus and the accom¬ 
panying case from a friend in the country, they appear to me 
to create considerable interest, and not undeserving a place 
in your Journal. Your inserting them will much oblige, 

W. T. Brandb, Esq., Yours, most truly, 

BeyaX Instituticn, Everaed Home. 

Mrs. G., resident at East-Bourne, aged about 45, had been all 
her life at times subject to bilious attacks, attended by their usual 
symptoms, but she never had complete jaundice. Upon some 
occasions the bilious symptoms were attended with a distressing 
itching over the whole suiface of the body. Witliin the last two 
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years slie had frequently suffered pain in the region of the 
stomach, especially after eating. 

, On Friday, the 28llh of July, 1820, having been wearied by 
a walk, she threw herself upon a sofa, and instantly screamed 
frcmi pain high up in the abdomen, which left her in a few 
minatesv On Saturday evening, the 29th, she was again seized 
with a similar attack, which was frequently repeated; ffve 
grmns of calomel and half an ounce of sulphate of magnesia 
were administered, and afterwards she had severed hours* steep. 
Tl»ero was no tension, and die pain was but slightly increased 
on pressure; the pulse, however, had become very quick. On 
Sunday morning, the 30th, there was considerable fever, the 
pulse was beating 130 in a minute, but not hard; the bowels 
had scarcely been affected ; twelve ounces of blood were now 
taken from the arm, which moderated the pulse for a time, but 
costiveness continued, and nothing would remain upon the 
stomach. In this slate she continued during the day, when it 
was deemed necessary, in consequence of the pulse returning 
to its former frequency, to repeat the Vilcediug, which was done 
to the amount of twelve ounces at five in Ihe afternoon. 

<Jn Monday the 31st the pulse again quickened; tliere was 
much icstle.ssness, sickness, and want of <lue evacuation from 
the bowels, though the calomel aiul salts hud been repeated. It 
was tliererore thought necessary to bleed a third time to the 
extent of rourtceii ounces; pills of aloes,jalup, and calomel 
were used at intervals, with the salts, and during the night 
and on the morning of tlie first of August, the bowels began 
to be scantily affected with manifest relict of pain. 

Tuesday, Aug. I. The pulse came down to 84; the bowels 
continued sparingly active, and the stomach rejected gruel and 
broth which were repeatefliy taken in small quantities at a time. 

Wednesday, Aug. 2. The symptoms remained as yesterday, 
without increase of pain; the sickness continued ; but two doses 
of Epsom salt, of three drachms each, remained upon the 
stomach. 

On Thursday the third of August, the aperient medicines 
W'ere more effective than they had previously been during her 
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iUness, and at seven in the morning the gallstone, represented in 
Plate I. fig. 1, was passed. 

Friday, Aug. 4. The uneasiness aril pain of the bowels 
bad entirely disappeared. She slept well during the night; 
the pulse was about 80, and light food remained upon the 
stomach. 

Saturday, Aug. 5. Late last night and early this morning, the 
pain returned nearly as violent as before, the pulse became 
again 130 and 140 in a minute, the tongue very white, and 
drowsiness alternating with delirium came on towards the 
evening, but there was no vomiting, nor was the abdomen either 
painful or tense. Under those circumstances it was deemed 
advisable again to have recourse to the lancet, and eight 
ounces of blood were withdrawn; the calomel and Epsom salts 
were repeated, which fortunately remained on the stomach, 
and soon occasioned an abundant evacuation, after which the 
alarming symptoms quickly decreased and every thing continued 
to do well. The amendment has been progressive up to the pre¬ 
sent time, (August 26.) The last attack appeared to havo been 
caused by the irritution occasioned in the bowels by eating a 
quantity of currants. 

The shape of the gall-stone, as shown in the Plate, is neoil 
cylindrical, with a tubercle projecting from its side; its length 
two inches, its diameter three-fourths of an inch; it weighed 
239 grains. One extremity was apparently broken, and two or 
three fragments were voided along with it. The broken end 
exhibits the appearance of concentric layers, the colour of the 
exterior layers being rusty brown, while the central portion is 
pale brown, and in parts nearly white. 

This account is drawn up from a memorandum of the case 
transnntted by Dr. Blair of Brighton, and from a letter from 
a gentleman in whose family it occurred. 

The gall-stone is almost entirely composed of the spermaceti¬ 
like substance which M. 'I'henard has called cholesterme; it is 
soluble in hot alcohol, and deposits crystalline plates as the 
solution cools, leaving a \cry small portion of brown insoluble 
mattes. 
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Art. VIII. On a new JBifethod of Secret Writing, hy lUchdrd 
Chenevix, Esq., F.K. and A.S.M.II.IJI., S^c, Contmu- 
tucated by the Author. 

M£THOD of writing, so occult as to escape detection, has 
long been among the desiderata of governments, and of all whose 
occupations may make secret communication advantageous; 
and. though, from the .earliest times, attempts have been made 
tn all countries to attain this object, no mode has yet been de¬ 
vised which fulfils the three conditions required by Lord 
Bacon:—1st, that it should not be laborious either to read or 
write:—2nd, that it should be very difficult to be deciphered;— 
3rd, that it siiould be void of suspicion. This great man under¬ 
took a soluticm of his own problem ; but the cipher he produced 
is remarkable for nothing so much as for transgressing die very 
rules he had himself established, for it is very laborious to read 
and write ; it is not very difficult to decipher; and it is not void 
of.suspicion. Of these qualities the most desirable is the se¬ 
cond ; secrecy being tlie essential property, the sine qua non, of 
cryptography. The second in importance is the labour of the 
cipherers and decipherers; and last of all, should be taken into 
account, whether a letter containing secret writing may pass tlie 
inspection of a person interested in preventing communication 
between the corresponding parties, without creating suspicion 
in his mind. By much the greatest portion of the secret cor¬ 
respondence carried on in civilized states is tolerated and 
avowed; in so much, that a professed decipherer not unfre- 
qucntly makes one of the retinue of diplomatic establishments; 
and some have acquired so much address in the art of detecting 
the contents of secret writing, that they can translate a ciphered 
passage, even of a language which is unknown to them, from its 
fictitious into its natural characters. Their skill in deciphering 
has been the cause of considerable expense to governments ; for 
as no cipher is supposed to be impenetrable, sovereigns and their 
ministers have found themselves under the necessity of con¬ 
veying intelligence by couriers, sent on purpose; and this prac¬ 
tice was, perhaps, encouraged by agents who considered theii 
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owQ labour more than the public money. A cipher, which 
should fulfil die second condition ofi^rd Bacon, might be a 
means of economy in all countries where communication by tlie 
post office is safe and unrestricted; and at all events might give 
additional security to the expensive mode of courbrs against tlie 
accidents to which they and their despatches are exposed. > 

One of tlie oldest and most celebrated modes of secret writing 
is the Spartem seytale; but those by means of which the best 
hope of practically accomplishing the intention of Lord Bactm 
may be entertained, may be reduced under two heads —1st, 
resolving the sentence to be written into its letters, and then distrb 
bating those letters in another order, according to a known rule, 
which rule forms the key of the cipherand 3nd, the substilu-' 
tion of fictitious symbols, in lieu of the true letter of a sentence ; 
which symbols have a value determined by previous convention. 
In the former, the true letters of the sentence are revealed to the 
eye; but their import is concealed by their dispersion. In the 
latter, the order of the -real letters determines the order of the 

I 

symbols; but their meaning is disguised under the conventional 
value attributed to those symbols. 

As to the first of Lord Bacon’s rules, llie latter mode of cipher¬ 
ing may bo so contrived as to offer some advantages. When a 
single symbol i.s substituted for a single letter, the additional 
time and labour which secret writing requires more than common 
writing, consist in the interruption inevitable whenever it be¬ 
comes necessary to consult the key; and this must happen 
almost at every letter. However, it is possible so to construct 
a diagram, as considerably to reduce the fastidiousness of this 
operation; whereas the division of a phrase demands that it 
should l)e first written out, and the letters counted and dispersed; 
and then copied again in their artificial order. But a single 
operation is sufficient for the method by substitution; and, if 
the phrase is long, the unmeaning words may be written in tet¬ 
ters, the rest in symbols. 

Wiffii regard to his second rule, that the cipher should not be 
easily deciphered, substitution has infinite superiority. Be the 
letters of a sentence dispersed as they may, study can detect 
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the law of tiie new arrangement; for, let any one letter be 
chosen^ and tried 6ttC<^|||lhrely with tho»e which follow, first omit^ 
ting one ]dace, ^en two places, then three, ^c .; and, if the first 
lettjSr fail, let uiother be tried: a period must come when a 
syllable is formed, and then a word; and, the law once ascer¬ 
tained, the deciphering of the whole ensues of course. But, in 
sobstitufion there is no palpable clue, at least this nature; 
and a system may be devised, such as can elude all the known 
rules and methods which authors who have written upon this 
sal^ect have laid down for the detection of secret writing. 

Neither the one nor the other of these methods is exempt 
from suspicion. Both may, indeed, present the ciphered sen¬ 
tence under the appearance of a foreign language, Init such a 
deception could not long prevail in any of the nations now likely 
to use a good system of ciphering. To comprise all the ends of 
Lord Bacon in one system, seems to present insurmountable dif¬ 
ficulties : and the strongest proof that it does so, is that one of 
the most powerful of human intellects did not accomplish what 
it had conceived.. It is probable that the sacrifice of some one 
of these qualities is indispensable, in order to attain the others; 
and, in the great generality of cases, to avoid suspicion, is that 
which may be the least attended to. In besieged towns, in 
camps, armies, and wherever suspicious correspondence is 
likely to be intercepted, it is important to deceive, even as to 
the very existence of secret communications; and a cipher, so 
constructed as to elude suspicion on this head, must be preferred. 
Buch a one may easily be devised on the present principles, but 
it cannot be otlierwise than laborious to the cipherer. 

In the present system substitution is the mode employed. 
The first object in view is secrecy; the second ease to the 
cipherer; the last to avoid suspicion. 

The first and most important end is attained by a peculiar 
arrangement of what is usually termed the key. In the presenl. 
system, the key is constructed upon principles which differ, veiiy 
materially, from any that have been made public; and Ihe efiect 
of this difference is tQ gfvei to a smaU num^r of symbols, a 
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greater variety of’ values tlmn appears to have been hitherto 
accomplished in any other system. 

The English alphabet is composed of twenty-six letters; u, 
V, w, and i, j, being considered as having distinct functions. 
No cipher can be complete if each of the twenty-six letters is 
not represented. But, if the value of the symbol never changes, 
immediate detection, as every cipherer, well knows, is inevitable. 
Even should their value alter, and return to be the same, at the 
end of a certain period or revolution, the objection is still tlie 
same, with this modification merely, that it is diminished in pro¬ 
portion to the length of the period. Thus die period of a cipher 
for an alphabet of twenty-six letters, each having its variable 
symbol, offers 26 loci, if so they may be termed; and the diffi¬ 
culty of unravelling it, compared to the (litfirulty of unravelling 
a cipher in wliich the value of the symbols is invariable, is, as it 
were, multiplied by 26. But even this security is not sufficient 
in practice. 

To avoid the existence of a period, or so to lengthen the 
revolution as to make it practically infinite, is the evident mode 
to be followed, in order to accomplish secrecy ; and such is the 
principle adopted in this cipher. For this purpose four addi¬ 
tional symbols have bc(;n introduced, which in no manner com¬ 
plicate either the dieory or the pracdcci but which most amply 
produce the desired effect. By their assistance the cipher is 
composed of 26 original, and of four additional symbols; conse¬ 
quently the period of recurrent values must extend at least to 
thirty; but, such is the power of the four additional signs, aided 
by other contrivances, that many now combinations interrupt 
the period, even when but one single key, with all its variations, 
is used; aiid as 26 letters admit of a variety of permutations 
which would be expressed by quadrillions, and have for type, all 
the languages of the earth, it follows that the number of keys of 
which this cipher is capable, would also be expressed by qua- 
drillioos; and that these quadrillions, multiplied by the length 
of the period of eai’h key, with all the variable values of its sym¬ 
bols, gives the number of loci contained in one entire period or 
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revolution of the all its cluinges, keys, and permu¬ 

tations; and this nuniP^imounts to quhitillions, that is to say, 
to practical infinity. 

In order to give an idea of the power of the four additional 
symbols, and the changes they introduce, it may be stated that 
with a common key, and invariable symbols, any letter, word, or 
phrase, can be written but in one manner; whereas with the 
present key, but without changing the value of the symbols, the 
word Europe may be ciphered in 200 different manners ; Asia, 
consisting of fewer letters, in 16 ; and Emancipation, in 1,280 ; 
and so on in a certain ratio. Now as each locus of each key 
gives a new S 3 rmbol for each letter, it follows that, with otic key, 
admitting all the loci, Europe may be written in 6,000 different 
manners ; Asia in 480 ; and Emancipation in 41,400. Thus, 
with the entire cipher, and all its keys and permutations. 
Emancipation may be written in hundreds of quintillions of 
different manners. And this estimation is a ‘minimum ; for the 
four additional symbols, and other contrivances, do, in fact, by 
giving rise to new combinations, increase the power of each key, 
not merely in an arithmetical ratio. 

This mode of estimating the power of a cipher may be held as 
illusory; for, however the symbols may bo multiplied or com¬ 
bined, the limits of their import arc assigned by the number of 
letters in the alphabet; and the utmost number of values which 
each can have is 26 ; consequently, the chances against detect¬ 
ing the value of any given letter, arc 25 to 1 ; and the chances 
against detecting the meaning of any two letters united are 25, 
25, or 25*: and, in general, the chances against detecting the 
meaning of any word f)r sentence composed of n letters, is 25". 
Hence the chances against detecting the word emancipation, 
written in cipher, are 25"; a number which, to all intents and 
purposes, is equivalent to that which expresses the modes of 
writing that word of 12 letters by the entire cipher now under 
consideration. Whatever be the air of mystery a cipher may 
assume, if the number of letters in the alphabet it has to ex¬ 
press be m, and the number of letb rs in the ciphered word or 
phrase be n, the chances in favour of s(;crccy are (m — 1)"; that 
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is to say, detection is redaeed to a mej^kjo^sf;. 7110 expreSSton 
{m ty may be considered a» a limi^^^hd a cipher whk%b at ¬ 
tains it does all that can be done, and much more than is indis¬ 
pensable for absolute secrecy. 

Hie ease ^ith which this cipher may be used by those who 
have the key, is the same as in all ciphers where a substitute is 
employed for the true letter, and greater than in all ciphers 
where that substitute la complicated. The most natural and 
evident symbols which occur, are the letters of the alphabet, 
with new values. They are so familiat to all persons as to be 
executed without any perception of effort; whereas, if new sym¬ 
bols must be learned, innumerable inconveniencies may arise. 
This, indeed, is a defect in the most ingenious and satisfactory 
ciphers known, and particularly in one which is to be found in 
Rees* Cyclopasdia, Art. Cipher ; and which seems to possess the 
requisite of secrecy, in a very eminent degree. The author pro¬ 
poses the use of dots, or of lines, disposed according to a certain 
law, above, upon, or below a horizontal line, reaching from left 
to right of the page. But a cipherer is much more exposed to 
commit mistakes in giving the due position to a dot, or the proper 
length to a line, than in writing down a letter to which he has 
long been habituated; and indeed, upon the whole, no system 
of symbols seems to unite so many advantages as the letters of 
our common alphabet, to which new values are assigned. 

The author of the article just alluded to has, upon some occa¬ 
sions, adopted arithmetical figures. These, though preferable 
to dots and lines, are not so convenient as letters; for in their 
single state they have biit ten varieties of forms, and beyond that 
number, two units must be used. Now this requires not only 
double time and labour, but a double effort of attention, and 
doubles the chances of committing mistakes, since the specifi¬ 
cation of each lettief depends upon the united power of two 
sytiibols. 

It seems to be a radical fault in the cipher of that author, that 
to expiress a single letter, he employs two symbols, aud often 
thre^; or at least" symbols composed of two or three parts, each 
of which requires a separate operation both of time and of atten- 
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tion, and eon^uently nmltiplies not only labour, but also the 
possibility of ei'ror. A^Ulhparison between the phrases he has 
written, and the number of dots or lines he employs, gives, for 
result, at least three dots or lines, as composing the symbols of 
each letter; and when he uses the let|ers of the aljdiabet, at 
least two of these are employed to form the symbols of one 
natural letter. 

The cipher proposed by Lord Bacon is still more defective in 
this respect, as it requires five symbols for one letter, which five 
symbols are translated into five other symbols, and thus, in fact, 
one natural letter requires ten symbols, or one symbol composed 
of ten parts. The present system has the advantage of employ¬ 
ing the most easy and familiar symbols, and but one of these to 
denote one letter; and a single operation of hand and mind' 
suffice to express each natural letter, the number of which con¬ 
tained in any sentence is, notwithstanding the additional sym¬ 
bols, not less, and may even be greater, than the number of 
symbols necessary to write it in cipher. The time which this 
mode of secret writing requires more than common writing, is 
the time which the cipherer employs to raise his eyes from the 
paper on which he writes, to the key of the cipher, there to find 
the symbol, and then to transcribe it on his paper. A good dis¬ 
position of the key facilitates this labour, and habit still furtlier 
diminishes the loss of time; but the trouble of transcription is 
inevitable in every cipher where substitutionis used. 

The principles upon which this cipher is constructed are such,^ 
the values of the symbols are so perpetually changing, their 
variations are disguised under so much apparent irregularity, 
their progress has so little conformity with any discoverable law, 
that detection is next to impossible. In order to ascertain this,* 
however, it is submitted to the following test. A sentence com¬ 
posed of 19B letters is here written in its natural characters, 
intelligible to every person who can read English, and is then 
ciphered in five different ways. If the clue is really discover¬ 
able, this specimen is sufficient to detect it; and the person who 
unravels it will then be able to decipher another^ sentence con¬ 
sisting of 29 letters, which is also ciphered in five different man- 
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ners, but which is nbt written in its natural characters; ta do 
this being the problem proposilid to tl^^li^ipherer. 

Vf‘ 

The sentence proposed as the key is the following 

If this sentencCf containing about two hundred letters, and 
ciphered in five different ways, does not lead to detection, before 
the first of January, one thousand eight hundred and twenty-two, 
the method must be allowed to be tolerably secure. 

Cipher No. 1. 

S — w8 cnyc e<^0va8u Icbfy^azbo yldkg il4 slddkzp upky 
8i b4r r4ynam^s 4g zeha ugvepgn sgem wl4n 8nq cfiy to 
^j^hztlpo zkbtjvj vej dor^v tc qpsbozS U(im ^ivcxq^f oi^ij^ 
kcvhcrd twi cfrxcq dgz ent r^4pbl sk4f lx ^48xo if oz Shv^lbpvy 
karonb. 


Cipher No. 2, of the same sentence. 

A < f<ilv4k8cgmbhsa tjhnefighv4skrm orkxsiupe v^dpoern 
fjvuhby4 sewiSbhkdwjx yfs48r^heoxmgplmrb fiyso .IbjuSavos- 
pfkcrxi w41dpyuvt L4qosapz8<itnxg^bvpsenrfgy Pfcewhcr 
Rj^xjdfrycq chadmsp^dm^k Vt84glvzsekxnhdlw hetyhzmtvfx 
omSz. 

Cipher No. 3, of the same sentence. 

O — i- > et8ti4jk (p48zfqa pfeja bdb Vi)pzlekhhkeqklenjv 
ihrwguh4yaralztp ^guly^tx^t Syltfi ydgurbk^iiez ayadosukep 
jrctidw^xhskz4 qbSijud^cz i^.swetcoxvraky4zswhpnj jpj c^fa 
m4pt4ybnlzl yb^xgljny ftdipuwbSnh^aldxtbm vtglxmagj^kb^yS. 

Cipher No. 4, of the same sentence* 

G < —'■ I^sb Isrh p^ko ajar rvmp spr4 pc^a zycu ic^f cog8 
qbpc iupl s4^k x^qw atlz nwhu bgkz vfoe xgdf juya ikgr 
^Ibr 14jh sdu 8pen y4wi roql yji8 iy^4 ongt cqxs 8oai ndeu 49rc 
ySdo sexa mtyl ^cwz jolq akxh n4^b hr^ fg<ik 4aj^ 4bq^ 
hx8r ufxm 8jx. 

Cipher No. 5, of the same sentence. 

F —•* > 8zra jpo4 kpe8 udu8 iofg hgio drip 81oh do4r 8^qu 
zix8 fipco ra^diq uhwn y^rx zs8x 8<J4s xcf^ p^iy p^wx a8pr 
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fzW* ()zmc xkv4 jenw sirb m8nx j^fo Ifsa m^pi 8w4j 

xydy ijup bd»4h tipa g8aj^k<i ^vzj s4pu Ifiin vysd jumf bkv4 
opug uioi^ anges. 

The sentence proposed to be deciphered, and the explanation 
of which may be one of the tests Uiat the present mode of secret 
writing has been detected, stands thus in the cipher. 

CiPiiEuNo G. 

I mroxfip^s sc gSmxqpre ozm ebzpcim. 

CiPiJEB, No. 7, of the same sentence. 

L <r - ~juta ktn^/ xwgk prcu uwjt e4hiit. 

CirnF.n No. 8, of the same sentence. 

X ■■ ■ -- > ufdm (Jxch feos wxha y^>nx 8hfo fviocii. 

CiPiiEU No. 9, of the same sentence. 

A < ■■-"- yjj sb4lssrcgl o^^iwk<i4(i>ljj (^nu^. 

i 

Cipher No. 10 , of the same sentence. 

Z <; — ’ wfdStwaebzjlqqatqqdlugyurgtya. 

The capital letter prefixed to all these ciphers indicates the 
locus in which the key is used; and unless it is purposely changed 
in the course of the sentence, it remains the same throughout. 
This letter maybe called the indicator. Now such is the pliability 
and extent of this cipher, that, by changing the indicator, one 
single symbol may express every letter in the alphabet; or, in 
other words, the indicator may be used in lieu of the symbol, 
and the symbol may stand in place of the indicator; and thus 
the mode of using the cipher is completely reversed, as in the 
following example, in which the above short scntepcc is >vritten 
according to the reversed method. 

Cipher No 11, of the same sentence. 

m .— p4gypmfbdeiq8k(pghftjzluK9k wq8 
which in the natural order would stand thus— 

Ciphfb, No. 12, of the same sentence. 

Pm 4m Om Ym Pm Mm Fm Bm Dm Em ^m Qm 8m Km <^m 
Gm Hni Pm Tm Jm Zm Lm Um Xm Km Wm Qm 8m. 
VoE. X. H 
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und shews that it is possible to load this cipher with the defect 
laid to the account of that which is Reeses Cydopadta ; but 
the admission of two symbols, or of one symbol composed of two 
parts, has been studiously avoided. 

The twelve examples here stated have been written with one 
single key, varying merely the value of the symbols. 'Therefore 
the problem to be resolved is proposed under the simplest aspect 
possible; unless, indeed, the variation of the value of the sym¬ 
bols, which, when only one key is used, is essential to extreme 
secrecy, be abstracted. Such, however, is the security of this 
cipher in itself, and the generality of the principles upon which 
it is constructed, that when two keys are used, and the four 
additional symbols admitted, the variation of the value of the 
symbols may be dispensed with ; and such is the form in which 
this cipher offers tlie greatest practical utility, together Avith 
sufficient compass to attain the indispensable object of secrecy. 
So great is its power even in that state, that Europe may be 
ciphered in 6,400 different ways, changing one letter each time; 
Asia in 256; and Emancipation in 2,621,440. In this very 
reduced condition, it is submitted to similar trial as* the former; 
and a known sentence is ciphered in two different ways, by the 
help of which an unknown sentence, ciphered also in two differ¬ 
ent ways, maybe deciphered, if the security of the method be 
not extreme. The known sentence is the same as that ciphered 
in ciphers 1,2, 3, 4, and 5. 

CiriiRR No. 13. 

grts dewb zlwe algr u4fy kwl(J wajr y<piid iknp Iper xode 
aojk wxuvieve mxtf likI8 xvs^ orlu igbei myaj fkeo anpu xled 
guwy wrds ferd n<psu ebuf stjf fiko8 4wmy iicy4 ijfx vwzc enif 
povm gwxe 4tlu byi4 ucth men4 mni^j cr^ij qy4m okrd dyqr rjro 
8bvg \tStp] gpra. 

Cipher No. 14, of the same sentence. 

Knwx envi jalu dfum gfsd jvwt szkb 4iyp 4yc^ fx8m mqrd 
dS^g Imgw pn^h rmwl qgwb m^xa h^fy ^nSj x4dz lyuq Ijxy 
ymau luyv ysbt skhd uctx t8(^y yxok wigb 8ylv ynki bnnp dtan 
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dc^s x8^4 »ndd idfy 8iiuy ynlq aucf xqiz dbaa ooid dfbt ckol 
ekbq bxdu uotn rux. 

Tbe following is the unknown sentence ciphered by means of 
the same key as the above. 

CiPiiEa No. 15. 

4 

Znkiox dcwjba welfud nqbyrj ugp^xm dvguwy fyndii^ g^o^d8 
4senlut icav4w ooSdul w4vnpm vet4wj qgylxw hqgytkw. 

Cipher No. 16, of the same sentence. 

Bcy4qm ynvz^ip Idrsgt gozk^C^i gkitpv oeuet4 sucrna uhveb4 
xucagw pnl8it qergaw itpgxve wylnqg 4fst8q kuwys. 

The assistance afforded in all tliesc examples, by giving a 
known sentence as a kind of key to dociphciing an unknown 
sentence, is what is studiously avoided in all the applications of 
cipher toVeal business; and it might happen that a method of 
secret writing which could not stand so hazardous and severe a 
test as this, might yet be sufficiently secure for every practical 
purpose, in which no aid were furnished to promote dctccti^. 
To ascertain this, anotlier sentence is ciphered as the above, by 
means of two keys, different from those before used; but the 
power of which is such, that Europe may be written by 
them in 4,603 different ways; Asia in 256; Emancipation 
in 1,917,728. No known senlence, however, is given as a help; 
and detection must be attempted without any such assistance, 
and upon the common principles laid down by writers who have 
prescribed rules for deciphering secret characters. 

Cipher No. 17. 

hnadvkz ofitkpinhr cf4 huxoipag yd dgs8^ j^(ppydininm fooh 
rxx iso(i )0 oartoio fouagxf acb upelfw(ip qf^lx Iduhrqh \.<p npa 
fdmtglviixw jf<p8frcqghfor4i<iio mmmht zq zjh jeexef(p jy8s. 

And finally, the cipher is reduced to the very simplest state in 
which it can stand, but one key is used, and the value of the 
symbols do not vary. In this condition the symbols which 
denote Europe, are capable of 200 permutations; those in 
Asia of 16; and those in Emancipation of 1,280. This last 

H2 
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trial is proposed as an extreme case; for, as in practioe^.the dif' 
ficuliy between ustn^ two keys or one is very trifling,^^nd the 
security at least one hundred times as greaiin the formej^cai^e; 
it would always be more advantageous that two should be used. 
The trial here made is under the same circumstances as would 
attend the cipher in practice. No known sentence is given as a 
help to detection. 


Cipher No. 18. 

sxkepazb S^vfms kq IswmhpjSoedn veka iihpjzh dtss 
yamp bzimdyk xcjw berr vxv z4qbm lyterj rv faro y84aefcay 
a^vh ^faSg^i au bupeyr ddiaxcjw f>yk8hmx pp ytf4hpold yjy if 
h4vfb dkxdpz vvz gf 8a r4up4j ijmw uuut4 wuv^gzblych 
qxkzpff aq jq liy fhpxt trdt etev d8fq ceyucxegS pici pici xs. 


Upon the whole the advantages of this cipher are, 1st, its 
extreme simplicity in every respect, for any person may make 
himself complete master of it in ton minutes : 2nd, the symbols 
used are familiar to all persons, and easily written and read: 3rd, 
but^one symbol is used to express each letter, hence there is no 
greater danger of committing errors than in copying any other 
unknown language, and no more time lost than in any otlier 
work of substitution ; 4th, it is as secret as a cipher can be, for 
its power exceeds the limit (wi—1)"; 5th, it is applicable to 
every language: 6th, it is applicable to every system of signals 
by sea and land, and to every species of secret correspondence 
by telegraphs, flags, 4^., where letter symbols or signals are 
used, as these alone are susceptible of being reduced to fixed 
and general principles: 7th, any number of ciphers may be dis¬ 
tributed and employed without danger of detection, as it is im¬ 
possible for any person to decipher a sentence, unless he is in 
possession of the exact keys, by means of which it was ciphered; 
and no pne diplomatic agent could penetrate the secrets of ano¬ 
ther, while the chief alone may be possessed of all. 

To ascertain the degree of secrecy which this mode of cipher¬ 
ing really possesses, it is herp submitted to inspection, and to 
very severe trials. It is not presumed that any person will be 
able to decipher the above unknown sentences, even those which 
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are acd^))anied by a known sentence, stHl less to write an 
answer‘to them, such as may be read by means of the key in 
which they ore ciphered: and least of all to compose those keys, 
or any other key, upon the principles here applied to secret 
writing; for every one of thdse conditions must be fulfilled before 
the alleged advantages of the method are proved to be illusory. 
The first person, in any country, who accomplishes them all, and 
makes known the result of his researches through the channel 
^thisjournal,orby a communication addressed to the author, 
on or before the last day of December, 1822, shall immediately 
receive one hundred pounds; or should he do no more than 
decipher Nos. 17 and 18, he shall immediately receive fifty pounds. 


Art. IX. Description of an improved Lamp^ invented by 

Mr. S. Parker. ^ 

The subject of light, during the last few years has engaged 
much of the public attention from the introduction of gas. 
This beautiful light has not, however, so far superseded 
oil, as to render a more perfect lamp undesirable. TTie lamps 
now in use for the dinner-table, for reading, or for evening fa¬ 
mily occupations, have various objections which it has been 
the design of the inventor of the Simmbra Lamp to overcome. 

The first imperfection that strikes every one who uses the 
French lamp, perhaps the most convenient and perfect, is the 
broad line of shadow cast from the ring oil-reservoir just about the 
level of persons* faces sitting round the dinner-table, throwing a 
gloom over their countensuices where even brilliancy is desirable. 

The second is the glare of light cast upon the table from its 
not passing through any medium to soften or refract it, which 
is very injurious to the eyes, and unpleasant when the brightness 
of the fiame from underneath the burnished ring-reservoir flashes 
on the eye on bending forwards or stooping. 

The third imperfection which applies to all lamps is the waste 
of light where it is useless, and the total want of economy in its 
distribution. 

The first is obviated by the new form given to the ring oil- 
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reservoir as described iu Plate I. % figure fi.B. and thf peeujli^f 
application of the frosted glass light-distributor. ■ 

The combination of these two improvements dfis|rdys‘'all 
shadow, as will be explained. 

I'hc second is effected by the tbtal enclosure of the fiame in 
the frosted glass light-distributor, which refracts the light into 
innumerable radiations, each proceeding frtnn one of an iode- 
finite number of small fractures or stars given to the gkss in 
the act of roughing or frosting it. Each one of these fracriii’ilP 
when examined by a microscope, is a small star, from which the. 
light radiates as from a new centre of illumin^ion, and pro¬ 
duces what is called a soft light. The expansion of the dis¬ 
tributor is sufficient by the radiation from these stars to over¬ 
come the shadow otherwise projected from the ring oil-reservoir, 
which in experiment wa find it completely effects. 

The last desirable object to attain in a perfect lamp, is to 
command a powerful, agreeable, and equally-diffused light im¬ 
mediately underneath it, diverging at an angle from the flame 
so as to illuminate a table around which teu persons can com¬ 
fortably dine, and at the same time to light the upper part of the 
room and the persons sitting round the table. This is effected 
in the lamp before us in a very perfect manner. 

In the centre of the frosted glass light-distributor a burnished 
metallic reflector is placed on the glass chimney, by metallic 
springs, close to the flame, and rather above its centre, 
which reflects some of the brightest light on the table, still 
leaving a sufficiency for illuminating the upper part of the room. 
By these means the light of two French lamps is obtained on 
the table, without any additional consumptiou of oil, or any 
glare injurious to the eyes. Thus we have in this lamp, a 
strong and at the same time, if we may use the expression, soft 
aiid delicate light, where most desirable ; we have no shadow 
from any of its apparatus, and a light the least injurious tvi 
the eye that has yet appeared. 

Explanation of the Plate. 

{\) The centre of illumination. 

'B)'rbc Ring Oil Reservoir, the upper and lower surfaces of which arc 
shaped to coniform wilh the direction of lines rudiatiiu; from the 
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rcnti^ ctf flame (A) to («)* so that tbe greatest quantity of oil ts con- 
taiaiufiaa form that gives the least possible shadow. 

(C) Tbein^Jilic Reflector fixed on the Glass Chimney close to the Flame, 

~ by memtlic springs, and reflecting some of the brightest light upon 
the table. ' 

(I)) ^e Frosted Glass Light Distributor. 

The use of the Reflector with the Distributor gives the Sinumbra 
Lamp a great advantage in point of economy, as a very considerable 
incjljease of light is downwards obtained without any additional 
4||||«aqsumpti(«i of oil. 

(E) ''I'he Pipes to conduct the oil from the Reservoir to the lluriirr. 

(F) The Class Chimney. 

(G) The Button, to be unscrewed when the oil is introduced. 

Fig. 3, represents the Lamp in its complete state. 


Art. X. Oh the J)iftll(tg(' Rmk of ShellamL /if//.I.Mac 
Cullocli, M.D, F.ll.S., At., in a Jjellerito the Editor. 

Dear Sir, Shetland, August 20, 1820. 

As I am not aware that the relations of Diallage 
Rock have been described by any author, a brief account of its 
character, as it occurs in tliis country, will probably not be un¬ 
acceptable to the readers of your .fournal. 1 presume that we 
are indebted to Dr. Hibbert for having fir.st pointed out its 
existence in these islands. J am, &c. 

*To W. T. Brnnde, Esg. J. Mac Cullocii. 

Roiinl Institution. 

Diallaoe Rock forms a considerable part of the island of 
Dnst, and a small proportion of Fellar. It also constitutes 
Houna, and the whole of Balia; an island rendered remarkable 
of lafe in the annals of astronomy, from its having been the 
northernmost point of that arc of the meridian measured by the 
late Generals Roy and Mudge, under the direction of the Board 
of Ordnance. It also occurs, but in very small quantity, at 
Fedaland point, the northernmost promontory of the main land 
cf Shetland, and at Hillswick Ness. 

In this district it cannot be said to confer any particular cha¬ 
racter on the general form of the land ; which, whatever rock is 
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present, is almost invariably marked by an uniformly nnduladng^ 
insipid outline. Yet, when once examined, it is easily recog- 
ntsed, even at a distance, by the peculiar aspect of the surface 
which it occupies. Being unfavourable to the production' of 
peat, and mouldering with diflBlculty into sml, it is free irom 
that dense coating of the former substance, which covers al¬ 
most all the rocks of Shetland to such a depth as to render the 
examination of the interior country a matter of great difficulty, 
and, not seldom, of considerable uncertainty. For this reaslv, 
it protrudes every where through the soil; resembling very 
strongly in its effect, that appearance which is produced by 
scattered blocks of granite. At the same time, the intervals 
are distinguished by the greenness, no less than by the good¬ 
ness of the pasture which they aflbrd ; a circumstance always 
attracting the attention of a geologist in this black and desolate 
region, as it is rarely found in the interior country, or at a dis¬ 
tance from the influence of the sea, unless where limestone or 
serpentine are the substrata. 

Balta, almost alone, affords an opportunity of remarking the 
character of the rock when broken into cliffs, and exhibiting a 
considerable extent of bare surface. The greater part of the 
east side of this island is precipitous, in some places exceeding 
eighty feet in height. These cliffs are peculiarly nigged, and 
quite unlike in their appearance to any with which I am ac¬ 
quainted ; presenting no marks of stratifleation, nor of the sur¬ 
face of beds; and, at the same time, diflTering from any similar 
precipices of granite, or of trap, on the different coasts of 
Scotland, which I have examined. They are broken into in¬ 
numerable angular small parts, by fissures in every possible di¬ 
rection ; and it will hereafter be seen that this peculiarity arises 
from a circumstance in the constitution of this rock which also 
obscures its stratified structure and disposition. 

This obscurity of stratification in the diallage rock of Shet¬ 
land is so considerable, that it would not be difficult, from 
limited observations, to fall into the error of considering it as 
an unstratifled rock, and as analogous in its nature to granite. 
More extensive and careful observations will leave no doubt re¬ 
specting its stratified disposition. In examining the surface of 
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ihe eowB^t ft will be found tbut the protuberant masses above- 
rae&tkmed, are disposed in lines or interrupted ridges, which 
are parallel' to the general direction of the neighbouring strata, 
or to the bommon tendency of all the stratided. rocks of the 
country; that is, to the eastward of north* Qn the low shores 
also, it will be seen that all the points projecting into the sea, 
which are formed of the. diallage ^.ig|gk, preserve the general 
bearing in question ; being divided man each other by narrow 
IHireeks, corresponding to those parts of the surface where the 
rock does not rise above the soil. 

Another indication of the stratified disposition of this rock is 
found in its regular juxtaposition to the strata of gneiss, micu' 
ceous schist, or argillaceous schist, which it follows ; and that 
is still more strongly evinced by its occasional alternation with 
beds of these rocks of different dimensions, often of very con¬ 
siderable magnitude. The small elevation to which it rises 
above the soil in the interior, and the lowness of the rugged 
shores where it is laid bare by the sea, almost always prevent 
the observer from satisfying himself respecting the stratified 
disposition of this rock, by the unquestionable evidence of the 
forms of the beds and their divisions; and, in the high cliffs, 
where he might expect to find them distinctly displayed, they 
are rendered obscure by the innumerable fissures in all direc¬ 
tions, already mentioned, by which the divisions between the 
beds are confounded. But iu the small island of Houna, which 
lies between Balta and Unst, the stratification is perfectly dis¬ 
tinct ; not only the direction but the dip of the beds being 
easily traced, and their dimensions also admittit^ of measure¬ 
ment. In Fedeland point also, where thin beds of diallage 
rock are interposed among those of the other primary schistose 
substances, there is no difficulty in tracing their regularly stra¬ 
tified disposition. 

Having thus proved that diallage rock is stratified, it remains 
t’j point out the rocks with which it is here associated, and the 
place which it must consequently bold in the system of succes¬ 
sion among these. 

in some places it is in immediate contact with extensive bodies 
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of gneiss,, in olhers with micaceous schist, chlorite schist, 
argillaceous schist, and serpeutme. It may also be said to al^* 
ternate with every one of those rocks, while the large masses df 
it also contain thin beds of nmst of these substance; and, hi 
addition to these, similar portions ef hornblende schist, talcose 
schist, actinolite schist, and, more rarely, of serpentine. 

It must of course be inypduced into the system of the primary 
rocks among the stratid^lRubstances; and as I have on other 
occasions, shewn that the order of succession among these i^ 
variable and uncertain, so there is no place to which diallage 
rock can exclusively be referred. 

Witli respect to its transitions, I must remark that it appears 
to pass into talcose and chlorite schists, as well as to contain 
thin beds or laniinm of those substances. In this case, the 
essential mineral, diallage, appears to change its character, so 
as gradually to pass into talc, or chlorite; but as the other 
ingredient remains unchanged, the resulting compounds arc 
feldspar and chlorite, or feldspar and talc. The apparent 
passage into serpentine is less genuine, and it takes place 
wliere the diallage rock approximates to that substance. In 
this case, it is probable that the feldspar is excluded, and 
a serpentine substituted in its place; the difficulty in de¬ 
termining the exact point of change, arises from the dark 
colour of the compact feldspar, and the hard nature of the 
serpentine; so that in this state of minute admixture with an¬ 
other mineral common to both, they are scarcely distinguish¬ 
able. It must be recollected that this rock is as yet but very 
imperfectly known, although it occurs abundantly in Piedmont 
and in Corsica; being, in the former country, associated with 
serpentine as it is in Shetland. It is probable that when it shall 
become better known, it will be necessary to add much to, and 
to modify somewhat of, those particulars here contributed to¬ 
wards its history. 

in its internal large structure, it presents, independently of 
its stratification, some peculiarities already hiuted at, from 
which arises that disposition to an irregular fractuic which so 
generally obscures the divisions of the strata. It is. in all parts, 
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often peiptrated by kuninee, almost invisibly thin, of talc, 
chloHCe, or nuca; ui cOnsei^ueooe of which the rock yields, on 
the application of force, in numerous directions. Hence it is 
soarc^y possible to procure square or regular specimens from 
the varieties which possess this character; and hence also the 
cliitli break in the irregular angular manner already described. 
It is also much intermingled, on many occasions, with short ir¬ 
regular veins or masses of tlie feldspar, which forms its chief, if 
Hot its characteristic, ingredient; and thus also its texture 
often, varies much even witliin very narrow limits. 

That t^ture is often confusedly crystalline, like that of gra¬ 
nite; the rock breaking in the same manner indifferently in any 
direction, though commonly with great difficulty, on account 
of its extreme toughness. This is more particularly the case in 
the small grained varieties, and also in those in which compact 
feldspar is an ingredient: the larger grained kinds, and tliose in 
which the feldspar is platy, or of the common kind, are gene¬ 
rally easy to break. 

Biit it is often fissile with considerable ease in one direction, 
while it yields witii difficulty in the other; the texture re¬ 
sembling that of gneiss, or being imperfectly schistose. In 
this case the fissility arises, as it does in gneiss, from a parallel 
tendency in the crystals of the diallagc. 

1 may lastly remark, that independently of those changes of 
the magnitude or proportions of the two ingredients of which 
it is composed, it often contains those veins called cem- 
temporaneouSy in which the two minerals are either intermixed 
in a very distinct form, and in large portions or irregular crys- 
stals ; or in which one of the constituent minerals alone exists 
to the exclusion of tlie other. 

Diallage rock is essentially composed of feldspar and dial¬ 
lage, but it also occasionally admits of quartz, of mica, of 
talc, of chlorite, and actinolite. I am uncertain whether the 
mixtures of cliallage and serpentine should be ranked under it, 
or whether they do not more properly belong to the varieties of 
serpentine. 

The diallagc varies much^^m the magnitude of the crystals. 



108 


Dr. Mac Gulloch on' the 


and not le^' in the proportion which these bear to the .feldspar; 
although they are’geWtdly in mtrchf inferior quantity. It also 
varies in colour, being of a very pole green, of a darker htte 
Of the same, of a pale grey,' of a dark grey nearly approaching 
to black, of a browri and of a'pufplish brown.' 

The feldspar is sometimes compact, or very finely granular; 
both of these appealing to be modifications of compact feld¬ 
spar. In either example it is compactly platy, and at the same 
time irregular ; while it is occasionally also perfectly platy, w 
is the mineral called common feldspar. In a few Instances it 
approaches to the glassy variety. The colour, is either a greenish 
white, or pale ochry, or pure white; and, in some rare in¬ 
stances, it is brown, grey, and purplish brown. 

It is easy to understand therefore, how, from the varying 
tints of these two essential minerals, their varying proportions, 
and the various magnitude of the parts, the colours, and ge¬ 
neral aspect of this rock may vary, and it is unnecessary, 
therefore, to dwell on this part of the subject. I may only add, 
that where mica, or quartz, or any of the other minerals above 
named, are present, they produce varieties which may readily be 
investigated, and on which it is unnecessary to dilate farther. 

The following synopsis contains a brief view of the varieties 
which have fallen under my notice ; including, for Uie present, 
that which consists of diallage and serpentine. 

Synopsis of Diallaoe Rock. 

First Division. Simple, or composed of Diallage alone. 

A. A confused mixture of crystals of diallage. 

The aspect of this rock varies materially according to the 
magnitude of the crystals; and it appears rather to form veins 
or concretions in the mixed rock, than to occur in distinct masses 
or strata. 

SzcoND Division. Composed of two Ingredients. 

A [A mixture of diallage and feldspar. 

a. Dialli^ and platy feldspar. 

b. Dialia geand fine granular feldspar. 

c. Diallage and com^ct feldspar. 
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'rhtiHMpects of these mixtaros. vary, much, according to the 
magnitude of the,p8M:ts.and the relative proportions of the con- 

sjdtuqit minerals. 

. ‘ , B. « DiaHage and actinoiite. 

C. Dialiageend talc, or cHorite. 

in this mixture, it is seldom easy to .’determine whether the 
mineral mixed with the dtallage, is tale or chlorite; but bath 
of them seem to occur. 
fy- 

D. Diallage and Serpentine. , 

When this compound occurs as a transition between serpen¬ 
tine and strata of diallage rock, it contains so much diallage as 
nearly to exclude the serpentine. It may, however, be con¬ 
sidered also as a variety of serpentine. 

TniaD Division. Composed of three Ingredients. 

A. Diallage, feldspar, and mica. 

B. Diallage, feldspar, and quartz. 

Ibese compounds are rare in Shetland, and are indeed rather 
incidental than found in extensive masses. 

If there is a quaternary compound of diallage, feldspar, 
quartz, and mica, it has occurred to me so rarely, and in a 
manner so limited, that I am yet unwilling to consider it as 
deserving a place among the varieties of this rock. 

Diallage rock occasionally contains imbedded portions, or 
limited veins, of talc, chlorite, actinolite, asbestos, and steatite; 
but 1 am not yet aware that it contains, either these, or any 
other minerals, embedded or intermixed in such a manner as to 
modify its general character. 


Art. XI. Observations on Aroma. Being the substance of a 
Paper read by M. Robiquet, to the Philomathic Society 
of Paris. 

Boebhaave attributed odorous emanations to a subtile 
fluid, which he regarded as capable of exerting great influence 
on the phenomena of vegetation and the animal economy, and 
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which he named spiritus rector. Soon after his time, ft was 
found necessary to modify this idea, so as to allow vanous 
kinde of spiritus rector, and Macquer divided them into acidic 
alcaline, and oily. He admitted, nevertheless,, that this odoroii^. 
. effluvia was generally composed of an oil more or less dense, aiiu 
a subtile acid. At the time when chemical language was rege¬ 
nerated, the expression of spiritus rector was changed for that 
of Aroma. The existence of this fugacious principle‘^bnee 
admitted, it was necessary to assign it a situation in the sys-.:;^ 
tematib arrangement of bodies, and it was placed among the 
proximate products of vegetables. The great difficulty was to 
characterize it by properties belonging exclusively to it. It was 
examined closely, and was soon observed to differ perpetually 
from itself: its existence as a principfe could not therefore 
be supported, and Fourcroy first placed it amongst imaginary 
bodies. This learned chemist, in endeavouring to ove rthrow the 
opinions of Boerhaave and Macquer has perhaps departed still 
farther from the truth, lie regards all kinds of odours as 
produced by the simple solution of tlic odorous substance in 
the air, or in a fluid : thus, the essential oils and aromatics 
owe their odour, according to Fourcroy, to a portion of them¬ 
selves completely dissolved in the. air, in water, or in alcohol. 
This idea is not confined to the bodies hitherto considered 
aromatic, but is extended to all substances; and it is admitted 
by the same author that each substance has its particular 
odour, relative to its volatility and its solubility. It is also 
admitted, as a consequence of this opinion, that the compounds 
which contain a volatile principle, owe their particular odour 
to it; it was established, that the aroma of aromatic plants 
resided solely in their essential oils; and it resulted, that dis¬ 
tilled waters owed all their smell to a portion of this oil retained 
in complete solution in, them. Such was the opinion supported 
in the MhaoirCf published in 1798, by Fourcroy, and the 
experiments of Prevost and Venturi were advanced in support 
of the results. 

Since that time no objection has been published : and this 
view of things modified by the additional knowledge acquired on 
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the developement of gases in space, is still that of the present 
chemists. It has always, however, beep easy to* adduce some 
faptte which agree but awkwardly with this theory. There are 
^ome bodies, such as musk, for example,, which, are not sensi- 
^y volatile, and which yet spread a very strong odour. Tliere 
are also essential oils, the solutions of which in watef are not 
at all like die aroma of the part of the vegetable which has 
yielded them. The odour of the essence of orange flowers 
^ has not any analogy with the odour of the, water distilled 
' from the same flower, and many others are in the same cir¬ 
cumstances. There exists a considerable number of very 
odoro.us flowers, such as those of the jasmine, the heliotrope, 
and the tuberose, which are entirely destitute of essential 
oil, or from which at least none can be obtained. It is, 
therefore, to be supposed, that the real cause of odour in a 
certain number of substances has not yet been ascertained. 
I have had occasion to make some observations which support 
this statement. 

Whilst making researches on the presence of prussic acid in 
some vegetable substances, and particularly in tlic kernels of 
stone fruits, I have arrived at some results which appear to me 
sufl&ciently interesting to be published. 

There exists, as is well known, a strong analogy between 
the odour of prussic acid, and of some vegetable products; 
and, indeed, according to the experiments of many chemists, 
it is generally believed that it is to this acid that bitter 
almonds, plum kernels, pcuch-flowcrs, the leaves of the laurel, 
^c., owe theu* odour and deleterious effects. M. Vauque- 
lin and M. Schrader have discovered it in many vegetables. 
It appears to me, however, difficult to admit that a product so 
ephemeral and fugacious should be capable of remaining in 
these substances for an indefinite time. How is it to be con¬ 
ceived that the residue of bitter almonds, from which the fixed 
oil has been separated by pressure, should remain impregnated 
for an unlimited time, with this prussic odour. M. Martre of 
Montauban and M. Vogel of Munich, though they admit the pre¬ 
sence of prussic acid in bitter almonds have nevertheless 
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ascertained that they contain an essential oil, of ;]^ioh they 
have described several properties, and, among others, that of 
having a decided odotir of prussic acid. I had undertaken, #n- 
jointly with ray companion M. Couverchel, some experim^l^ 
on the changes which are produced during the developemeht^ 
of the kernel in stone-fruits, and the following is one of our 
observations. We took apricots at the time when the stone 
contained only a glairy transparent substance, in which the 
vegetable embryo could be with difficulty discovered. The 
gelatinous substance gave by pressure a juice slightly milky, 
having a faint odour resembling that of starch boiled in water* 
This juice, being filtered, was very liquid, and in time acquired 
the odour of bitter almonds. If, immediately on its extraction, 
a fragment of potash be added to it, it will instantly develope 
an ammoniacal smell; and what is remarkable, if the experi¬ 
ment be repeated at different times, it will be found, that the 
ammoniacal smell occasioned by the potash is stronger as the 
odour of the prussic acid increases. We have also observed, 
that the same juice, when distilled by itself, gives no trace of 
essential oil, though it affords a considerable quantity, if a 
small portion of calcined magnesia be added to it before dis¬ 
tillation ; a water is then obtained very odorous and slightly 
ammoniacal, and a very limpid oil. After a time the water 
becomes milky, because charged with a greater quantity of 
ammonia, it retains the oil in suspension, lliis coincidence in 
the developement of the odour, and the volatile alcali, t emiodt; 
me of a fact I observed many years since, and which is con¬ 
tained in the analysis of tobacco published by M. Vauquelin, in 
the Annalei du Mmeum. An infusion of tlie leaves of tobacco, 
after having been precipitated by acetate of lead, acted on by 
sulphuretted hydrogen, filtered, and submitted to distillation, 
gave a fluid product of an herbaceous odour; but, on 
adding potash or ammonia, this odour became so strong and 
penetrating as to be insupportable. This observation is in 
accordance with what is practised daily in the manufactories of 
snuff in order to give it pungency. It is made to suffer the 
commencement of fermentation, and ammonia is then deve- 
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loped, incod^equex^ of the decomposition of vegelo-animal 
mat^. It is a practice also to improve the snuff of inferior 
qi^ity, such, for instance, as comes from the refuse, by 
aiding a small quantity of the carbonate of ammonia to it. 
The odour of the best snuff may be destroyed by mixing with 
it a Uttle pulverized tartaric acid; no smell can then be distin¬ 
guished but that of acetic acid arising from the decomposition 
of the acetate of ammonia contained in the prepared snuff. 

Is it not probable, from what has been stated, that ammonia 
contributes considerably to the existence of the odour in the two 
cases cited, and many other facts may be mentioned in support 
of the proceeding. M. Vogel, in describing the properties of 
the essential oil of bitter almonds, says that, exposed to the 
air, it concreted, ci’ystallized, and became inodorous. He at¬ 
tributes this phienomenon to the absorption of a certain quantity 
of oxygen', and founds his opinion on the circumstance that 
this solid oil can resume its primitive odour on agitation with 
a few drops of the hydro-sulphuret of ammonia; but, according 
to the preceding observations, it appears much more probable 
to me, that it is the ammonia, and not the sulphuretted 
hydrogen which is the important agi'iit. It is certain tliat the 
juice of the apricot kernels taken before the almond odour is 
dcvclfjped, or immtjdialely after its preparation, loses the 
powef (A bceimiing odorous, if it has previously been agitated 
a, few j »o-.i»ents with a little ether. This experiment being 
g-'CK rally made in a long tube, the other which floats above, 
h aves on its s])oulaneous evaporation traces of an oil impreg- 
iiaL-d a slight odour. As to the juice thus washed by 
ether, it, ui before said, no longer has the property of be¬ 
coming odorous by length of time, and it has lost the power of 
giving ammonia on the addition of the alkalies. I have already 
said, that M. M. Vogel and Martin had ascertained the existence 
of an essential oil in bitter almonds, characterized by the odour 
of prussic acid, I nevertheless regard the existence of this 
essential oil as very doubtful; and I think it more probable that 
the volatile product obtained on distilling the emulsion of hitter 
almonds, is a combination of a particular princfiple contained in 
VOL. X. I 
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the almonds with a certain quantity of ammonia or its elements, 
and the follawing is the reason for my opinion. It will, without 
doubt, have been remarked, that I did not obtain any of this 
supposed essential oil on distilling the recent juice of the 
apricot kernel, whilst this same Juice, distilled with calcined 
ms^iesia, furnished a considerable quantity. It results also 
from the experiments of M. Vogel, that this volatile product, 
exposed to the air, concretes, crystallizes, becomes inodorous, 
and does not volatilize^ He attributes these phoenomena to 
die absorption of oxygen, but I regard them as occasioned by 
the loss of ammonia. Finally, it is known that the essential 
oils have a strong affinity for the fixed oils, and it is not evident 
why these two products do not mix when bitter almonds arc 
submitted to strong pressure, though such mixture does not 
take place if heat is not made use of, as M. Planche has de¬ 
monstrated, and I have had occasion to verify the fact. 1 have 
obtained an oil from bitter almonds as inodorous and tasteless 
as that obtained by the same means from sweet almonds ; but 
if the plates be slightly heated, as is generally the case, then 
the combination is effected, and the oil is odorous. 1 do not 
think that a doubt can be entertained, after what has been 
stated, that the odour contracted by the juice of the kernels 
by the assistance of time, is not really due to the developeinent 
of ammonia. But is the odour llio re.suU of an intimate com¬ 
bination of the essential oil with the ammonia, or should the 
ammonia be considered as furnishing a comcaieut vehicle for 
its developeinent ? This I cannot explain at present, but 1 hope, 
neverthch'ss, to succeed in resolving the quebtioii. 

It is possible, that, notwithstanding what I have said, no 
difficulty may be found in admitting the continued formation 
of prussic acid, and attributing the odour so strongly indieati d 
to tlie presence of this acid : I will oppose the following expe¬ 
riment to those who may hold such an opinion: I took a cer¬ 
tain quantity of the juice of the kernels of apricots that had 
been prepared several days, and were very odorous. 1 put it 
into a tuhe with powdered red oxide of mercury, and agitated 
it many times, but did not perceive the slightest change in the 
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strength of the odour. These substances, after remaining in 
contact many days, presented no new phccnomena, and yet 
there can be no doubt that in this case, the prussic acid ought 
to hairc been absorbed, as it was formed: but since the odour 
continued to be developed* wc must conclude, in my opinion, 
that the prussic acid did not contribute towards it. 

I do not doubt, that the influence of ammonia is manifested 
in many othej analogous circumstances, and that very fre¬ 
quently it becomes the occasional cause of odours. It is easy 
for me to point out many cases immediately. It will be found 
in the Memoire of M. Chevreul on the Squalus PeregrinuSj that 
the cartilage, the oil contained in the spermaceti, and the liquor 
extracted from the intervertebral cavities of this fish, are not 
at all or only slightly odorous when fresh, but that they all 
acquire an odour which becomes stronger as the decomposition 
proceeds, at which time much ammonia is ideveloped. I will 
mention also another fact recently observed by M. M. Guibourt 
and Blondeau. Those two young apothecaries have con¬ 
jointly published an analysis of musk. The first experiment 
detailed is the following: Turkey musk, introduced into a small 
retort, and distilled in a water-bath, gave a very ammoniacal 
fluid, and the musk thus dried, had lost neiirly all its odour. 
These chemists have not inferred any thing from this experi¬ 
ment; but, according to the idea I have advanced, it may 
throw some light on a Y'raclice of long standing in the art of 
the perfumer. There are some bodies, which, in order to 
have their scent developed, require to be mixed with other 
substances more fragrant, of which the emanations serve as a 
veliicle. It is thus that only a slight perfume can be obtained 
from ambergris when used alone, though, when mingled with 
a little musk, it dcvelopcs a very strong and decided odour. 
Must it not be admitted in the last case, that the augmentation 
of odour is occasioned, at least in great part, by the amrao- 
niacal vapour of the musk. This hypothesis is also consistent 
with the practice of perfumers, who expose their musk and 
other substances in privies when they lose their power. 

It appears to me sufficiently demonstrated, that in many 
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different cases the ammonia lends as it were its volatility to 
bodies, of which the odour, without this auxiliary, would 
scarcely be sensible. 1 am far from generalizing this observa¬ 
tion, but if we ought to admit with Fourcroy, that every 
odorous emanation is the result of a vaporization in the portion 
of air which affects our organs, I do not think, with that 
illustrious chemist, that odour is constantly occasioned by a 
pure and simple solution of the odorous body in this elastic 
fluid; but I believe that this solution frequently cannot be 
effected, except by the aid of an intermede, and that this 
medium may vary according to the substance exactly in the 
same manner as is the case with colouring matters which can¬ 
not be fixed on cloth, exc<'pt by means of mordants appro¬ 
priated to their parlicnlar nature. To support this opinion on 
some positive data, T will notice what takes place relative to 
the essential oil of some cruciform plants, and particularly that 
of the mustard-seed. 

I have remarked, whilst repeating siane of the experiments of 
M. Thibiergc, that the essential oil lost its odour by remaining 
on motallic surfaces, and tliat a sulphurct and an inodorous 
oil resulted. It is, therefore, by the intermedium of sulphur 
that this oil acquires so peiieti atiug an odour. Perhaps it may 
be necessary to add to these sort of combinations another 
vehicle, for it is known, that the addition of a little acetic acid 
considerably heightens the odour of mustard. 

It results, according to my opinion, from the facts men¬ 
tioned, that the odours which diffuse themselves in the air 
ought not to be generally attributed to a simple volatilization or 
emanation produced by the odorous body itself, but in many 
cases to a gas or vapour resulting from its combination with 
the vehicle appropriate and susceptible of diffusing it through 
space according to known laws. As to odorous distilled wa¬ 
ters, many of them are pure solutions of these combinations ; 
and, approximating to Macquer’s idea, I will willingly suppose 
that the essential oils owe their odour to the combination of a 
variable vehicle with an iuoilorous oil. llms a problem will be 
resolved which has long occupied those distillers who would 
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willingly find this inodorous volatile oil, that they may mix it with 
the more rare and dear essences. I shall terminate this note 
by a final observation: it is, that the analysisiof the essence of 
turpentine, published by M. Houton Labillardi^re, and that of 
the essence of lemons of M. de Saussure, afibrd such unequal 
results as to indicate a similar composition, and show that the 
difierent odours which distinguish them belong to causes 
which have little influence on their intimate nature. 


Abt. XII. TacU rtlatim to Gold. Extracted from a 
Memoir read to the Institute. Jiy M. Pelletier. 

Notwithstanding the different researches on gold, and its 
combinations, which have been published, there still remain 
many points to be elucidated, especially relative to the saline 
compounds of this metal in their property of forming, at times, 
colourless combinations with the acids and the alcalie.s. This 
property has been observed several years ago by chemists, and 
principally by M. Vuuquelin, but the theory of the effect remains 
unknown. M. Pelletier, who, conjointly with M. Duportat, had 
published experiments on this subject, did not conceal the 
vacuities which existed in his work ; and it is with the intention 
of filling tlunn up, that the new experiments have been under¬ 
taken, of which the following is an account. 

M. Pelletier divides his memoir into several parts. Tlie first 
is devoted to the examination of the action of mineral acids on 
the chloride of gold. 

It is known that the chloride of gold is capable of combining 
with water, and forming a yellow hydrate, which, when heated, 
becomes of a purple colour, from the evaporation of the water. 
By the continued action of the heat, this purple powder becomes 
of a lemon yellow colour, and M. Berzelius then considers it a 
sub-chloride of gold. 

From this phaenomenon it is easy to explain the action of acids 
on the chloride of gold. The acids, such as the sulphuric, 
nitric, and phosphoric, do not acl, when cold, on this compound, 
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nor even when hot, unless the temperature be sufficiently high, 
and then the chloride decomposes, exactly as if no extraneous 
acid had been present. 

The acids do not act on the chloride of gold, nor cause any 
other decomposition than that due to the water they contain, 
but with that water they act on the chloride, transforming it into 
a chloride and metallic gold. 

On the Action of Acids on the Oxide of Gold. 

The oxide of gold used by M. Pelletier, is the per~oxide of 
Berzelius, or the oxide of gold of those chemists who admit but 
of one only. M. Pelletier found that the acids in general were 
not capable of uniting to this oxide, and of forming saline com¬ 
binations ; that the concentrated nitric, sulphuric, and acetic 
acids easily dissolved the oxide when heated, but that the greater 
part of it precipitated on cooling or dilution with water; and 
that the quantity remaining in solution was very small, and 
incapable in any case of forming an auriferous saline compound. 
The muriatic acid only possesses the property of energetically 
dissolving the oxide, forming with it an incrystallizable chloride. 
The hydriodic acid has an analogous action. M. Pelletier con¬ 
cludes from the experiments described in his paper, that there 
are no salts of gold. 

Action of Salts on the Chloride of Gold. 

If the acids were susceptible of uniting to the oxide of gold, 
observes M. Pelletier, to form true saline combinations, the 
most favourable circumstances for their production would bo in 
the action of double affinities. Nevertheless M. Pelletier could 
not, by this means, obtain any salts of gold. On pouring solu¬ 
tions of sulphate of soda, phosphate of soda, into solutioxi 
of the chloride of gold, nothing but mixtures were obtained. 

TTie soluble salts of silver as the nitrate and sulphate, acted 
differently. When poured into a solution of the chloride of 
gold, a yellow brown precipitate was obtained, and tlic iluid 
became colourless; containing only nitric or sulphuric acid. 
An analogous precipitate is pruiluced by the inuriiite ol plati- 
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num, as M. Vauquelin has observed. The precipitates obtained 
by the salts of silver are, according to M. Pelletier, mixtures of 
the chloride of silver and oxide of gold. 

Action of soluble and insoluble salifiable Bases on the Chloride of 

Gold. 

This part of M. Pelletier’s researches is the most interesting, 
both for the difficulties which occurred, and the new results 
obtained. The author commenced with the action of potash 
on the pcr-chloride of gold, and the detail on this subject pre¬ 
sents the key to all the phenomena dependent on the action of 
alcaline oxides, on the solution of the per-chloride of gold. Thfe 
potash acts differently according as it is added in excess or in 
deficiency to the chloride. In the last case it docs not imme¬ 
diately cause a precipitate, but the liquor becomes of a deep red 
colour, and at the end of some hours a precipitate appears, 
which, however, may be produced immediately by heating the 
liquor to ebullition. This precipitate recently prepared is of a 
lemon yellow colour and gelatinous consistency. Frequent 
washings with warm water separate the chlorides of gold and 
potassium, which it at first retains among its particles. It has 
been considered by M. Oberkamp as a sub-muriate of gold, but 
M. Pelletier having convinced himself that the muriatic acid in 
it was not essential, joins in the opinion held by M. Vauquelin, 
that it is an oxide of gold. 

This oxide exposed to the air dries and loses its lemon co¬ 
lour, becoming blackish brown. In this way it loses the water, 
which as a hydrate it held in combination, but is still perfectly 
soluble in muriatic acid. If it be dried at the heat of boiling 
water, one part of the oxide is reduced to the metallic state, 
and only the portion not reduced will then dissolve in muriatic 
aeid. 

The fluid from which a part of the oxide of gold has been 
precipitated by the addition of a portion insufficient for the 
complete saturation of the chloride, remains of a yellow co¬ 
lour, and is a mixture of the chlorides of gold and potassium. 

I» instead of employing the potash as above, it be added in 
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great excess, the precipitate will form, but then in a great 
measure disappear, and the portion which remains undissolved, 
instead of being yellow and gelatinous, is black and pulver- 
rulent. In this state it contains no water, the potash having 
completely separated it. It is principally this difference in the 
colour of the oxide, obtained in circumstances opposed to each 
other, which induced M. Oberkamp to consider the black oxide 
as a pure oxide, and the yellow oxide as a sub^salt. Tiie ex¬ 
periments of M. Pelletier prove this difference to be un¬ 
founded. 

It is remarkable that the solution of gold, thus treated with 
excess of potash, entirely loses the colour of the salt of gold, 
and becomes colourless, so as to prevent the suspicion of the 
presence of any of this metal. The gold, however, is by no 
means perfectly separated ; what, therefore, has become of that 
left behind ? or how is it retained in solution ? It appears dif¬ 
ficult to give an explanation of these effects. It is certain tliat 
the yellow colour of the solution is restored by the addition 
even of weak acid. M. Pelleuer does not think with M. Vau- 
quelin, that a triple colourless salt is formed, but in conse¬ 
quence of experiments, described in bis McmotrCf accounts for 
the appearances otherwise. It seems that the excess of alcaii 
on decomposing the chloride of gold perfectly re-dissolves the 
oxide of gold formed, and that a binary colourless compound 
results, in which the oxide acts as an acid to the alcaii, so 
that an aurate of potash remains in solution, mixed witli chlo¬ 
ride of potasium. It is evident from this fact, that the addi¬ 
tion of an acid will decompose the aurate, by taking the alca- 
line base; and that the oxide of gold, set at liberty, will re¬ 
act on the chloride of potassium, and re-produce chloride of 
gold, the colour of which will tlicn become visible. In these 
circumstances a portion of alcaii is set at liberty, and the fluid 
becomes alcaline independent of the alcalinity of the aurate 
remaining undecomposed. The following remarkable experi¬ 
ment may be quoted in support of this statement:—If oxide of 
gold be boiled in a solution of chloride of sodium, the fluid be¬ 
comes yellow and alcaline. 



Pelletier on Gold. 


121 


Potash has the power of djssolving oxide of gold, inde¬ 
pendent of the presence of%tt alcaline chloride. M. Pelletier 
boiled magnesia with a solution of the chloride of gold, and ob¬ 
tained a precipitate of oxide of gold mixed with me^nesia in 
excess. This precipitate well washed, and deprived of all 
traces of chloride, being acted on by a solution of potash, had 
all the gold dissolved; the presence of the metal in the solu¬ 
tion was rendered very sensible by the addition of chlorine or 
muriatic acid. 

Magnesia and barytes, as well as soda, act in the same 
manner as potash on the chloride of gold, but wiUi phenomena 
less marked, in consequence probably of the slight solubility 
of the two first substances. 

M. Vaumont has said, that the oxide of gold may be 
successfully obtained by acting on the chloride by the oxide of 
zinc. M. Pelletier has’found this process to succeed very well; 
but tlie oxide obtained must be washed 'with nitric acid, to 
separate any oxide of zinc remaining from the oxide of gold. 

Of the Iodide of Gold. 

No chemist has yet mentioned this combination, M. Pelletier 
being the first who has described it. He ascertained that gold 
was not acted on either by iodine or the hydriodic acid; but 
the hydriodic acid, containing iodine, easily dissolves gold, and 
especially when its action is assisted by the addition of a little 
nitric acid; it then forms an iodide of gold, which precipitates as 
a brilliant yellow powder, apparently crystalline. The iodide of 
gold may also be obtained by other means, as by making the 
hydriodic acid and the oxide of gold act on each other, or 
by precipitating the chloride of gold by the hydriodate of 
potash. 

Whatever process has been employed in procuring the 
iodide of gold, the compound is identical. It is insoluble in 
cold water, and boiling water dissolves only a very small quan¬ 
tity. The muriatic, nitric, and sulphuric acids, do not decom¬ 
pose it when cold; when concentrated and boiling, the gold is 
dissolved by them, and the iodine set free. Heat alone also 
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decomposes this substance: a temperature of 150° (302° Faht.) 
being sufficient. 

The alcalies in solution instantly decompose the iodide of 
gold. With potash an iodate and a hydriodate of tliat base is 
obtained, and the gold remains in a pulverulent metallic state. 
This plimnomcnon is easily explained, but, according to M. Pel¬ 
letier, if the action of potash on the chloride of gold be com¬ 
pared to its action on the iodide, it may be asked, why, in the 
first case, the gold becomes oxidized, and why is no chlorate 
of potash formed ? It appears that the difference is occasioned 
by the stronger affinity possessed by iodine, than by chlo¬ 
rine, for oxygen ; and the stronger affinity of potassium for 
chlorine than for oxygini. This experiment also tends to 
prove that the cdcalinc vmriates are chlorides, and imt mu¬ 
riates. 

This iodide gave on analysis; 

Iodine. 34. 100 

Gold. 66 . 194.1076 

M. Gay-Lrissac having shewn the quantity of oxygen corre¬ 
sponding to a certain quantity of iodine, M. Pelletier has cal¬ 
culated, from the preceding results, the composition of the 
oxides of gold, and has found the prot-oxidc to contain 

Oxygen ..., 3.3495 

Gold.100. 

And theper-oxide, Oxygen 10.03 

Gold. 100. 


Tliesc results differ from those of Berzelius, and therefore tlic 
number for the atom of gold must differ also. It appears to 
be 299, oxygon being 10. 

M. Pelletier has from the above data calculated the following 
proportions in the compounds of gold : 

10 Oxygen prot-oxide. 

30 Oxygen .... per-oxide- 
44 Chlorine •... proto-chloride. 

132 Chlorine.*., per-chloride. 

M. Pelletier concludes his Memoire with an account of the 
action exerted by organized vegetable substances on the solution 
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ef gold. In general, the solution is reduced to the metallic 
state, and the vegetable substances are attacked by the oxygen 
of the oxide, the chlorine, and the muriatic acid. Finally, 
the author draws the following conclusions firom his experi¬ 
ments : 

1. Gold ought to be considered as an electric negative metal, 
i. e.f as a metal forming oxides, which tend rather to act as acids 
than as bases. 

2. The oxides of gold cannot form true salifiable compounds 
with the acids. 

3. The per-oxide of gold will unite to the alcalics and other 
metallic oxides, forming combinations which possess peculiar 
properties. 

4. Gold in solution in aqua regia is in the state of per-chlo- 
ride, and the supposed triple salts of gold are only mixtures in 
which the gold is still in the state of pcr-chloride. 

5. Gold unites to iodine, forming a compound of which the 
proportions arc constant and easily determinable. 

6. According to the proportions of the iodide of gold, those 
of the oxides and chlorid(!S may also be ascertained as given in 
the Mcnioire. 

7. The vegetable acids and salts have different actions on the 
chlorides and oxides of gold. Amongst them may be distin¬ 
guished the oxalic acid and the oxalates, because tlieir action 
IS very peculiar, and supports the opinion of M, Dulong on the 
oxalic acid. 


Art. XIII .—On ike new Hygrometer. J. F. Daniell, 

Esq., F.R.S., & M.R.I. 

I HAVE now completed twelve months’ regular observations 
with my new hygrometer, and although not entitled to draw 
conclusions which, to be depended upon, can only be tlje result 
of many years unremitting labour, I shall endeavour to point 
out inferences which may fairly be considered as approxima¬ 
tions tu that accuracy which it is so desirable to attain. The 
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register published in this Journal has been arranged almost 
wholly from my own experiments, except, in some few instan¬ 
ces, during short absences from London, when I have been in¬ 
debted to the kindness of a friend, upon whose accuracy I have 
reason to place great reliance. In the course of the remarks 
which I shall have to offer, I shall likewise refer to other expe¬ 
riments which I have taken the opportunity of making whenever 
favourable circumstances have occurred, or I have been enabled 
to take advantage of an atmosphere free from the smoke of our 
great metropolis. Before, however, I address myself to this 
subject, I must beg leave to say a few words in reply to some ob¬ 
servations with which the editors of the Bihliotliiquc Universelle 
of Geneva, have favoured me in their number for March, 1820, 
and in which tliey have done me the honour to publish a trans¬ 
lation of my paper oj» the hygrometer. I am the more anxious 
to do this, as tlie experience which I have now had has con¬ 
firmed me in the opiiiion that the instrument is certain iji its 
construction, and infallible in its indications ; and T sliould 
therefore wish to sec it made extensively useful, by being 
generally adopted. 

In the first place, 1 am proud to record so strong a testi¬ 
mony to tha neciiracy (>f the coml)inalion as the following :— 
“ On pout ne pas adopter toutes les theories de Tautenr: 
ni partager sa predeliction pour I’apparcil qiii fail robjel 
principal dc son memoire; mais on nr. itcvt disconvenir que 
cet ayyareUy tel quit csl construit par Mr. Ncivynan^ fonctionne 
admirabUment.'* The learned editors must pardon me if I en¬ 
deavour, by removing their objections, or rather their predi¬ 
lections, to make them absolutely partake of my preference for 
the instrument. “ II est presumer,” say they, " que Tauteur 
ne faisaut mention nulle part dans spn memoire de rhygronitit r^^ 
Jichcveu defeu De Saussure, n’en avail aucune comioissancc ; 
fait assez etrange vh la reputation qu’a acquisc et que merite a 
fort juste litre, cet instrument pour toutes les recherches deli- 
cates. 11 est pour le moins aussi sensible que celui de I'auteur; 
ct pour la commodite du transport, et de I'usage, soil a fair 
libre, soil en vases clos, Thygrometre a cheveu I’emperte do 
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bcaucoup. 11 faut toujours faire unc experience avec cclui de 
I’auteur lorsqu’on veut connoitre I’etat hygrometrique de I’air ; 
il faut ucn provision d’ether, etc. Avec celui de De Saussure, 
au contrairc, il suffit de le regarder, en observant aussi le 
thcnnom^tre, dont les indications doivont toujours marcher 
pareille telment k celles de riiygrom^tre, ainsi que I’a prescrit 
soigneusement I'autcur dans son Essai sur VHygrometrie, I’un 
des fruits Ics plus remarquables dc sa sagacity et de son genic.” 
Strange, indeed, would it have been, had the presumption 
been correct, that I was totally unacquainted with the instru- 
ment invented by the illustrious countryman of my annotators. 
Long have I been an humble admirer of his sagacity and 
gimius; and to no work have 1 been more indebted for useful 
instruction on the subject on winch it treats, than to the 
essay above referred to. My reason for not making mention of 
the liair hygrometer of De Saussure, was t^ie conviction on my 
mitul of the general admission of the ijiadetpracy of any known 
application of the hygioscopic pioperties of animal or vegetable 
bodies, whether hair, whali'bono, or rat’s bladders, to measure 
the absolute quantity of vapour at any time existing in the at¬ 
mosphere. I had selecteil one as the best contrivance of this 
nature to elucidate this point, by ca>niemporaneous observations 
witli my o'Aii instrument; aial the editors of ihe Bibliothcgue 
(Jniversiili, tl!euis(.lves, in recording my opinion, “on verra 
comljiuii ses indieaiions sont vagucs et pen concluantes,” add, 
“ Nous ne sommes pas ties eloignes de cette opinion.” Now, 
I must own that 1 am quite at a loss to conceive any objection 
that can apply to tlic whalebone that does not ecj^ually affect the 
hair, as a measure of vapour. But 1 shall prefer supporting this 
conclusion by the authority of others, rather than by any argu¬ 
ments of my own, especially as I think that I can produce autho¬ 
rity whicli the candour of the editors tliemselves will allow to be 
conclusive. M. Dc Humboldt, the celebrated philosopher and 
traveller, who is equally distinguished by his accuracy of obser¬ 
vation, and by his philosophic generalizations, and who has had 
opportunities of making observations upon this subject which 
no other jierson ever yet enjoyed, and no other ever was more 
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competent to appreciate, thus speaks of hygrometers in general, 
and of these two instruments in particular : 

♦ “ We know, by very accurate experiments, the capacities 
of saturation of the air at different degrees of the thermometer; 
but the relations which exist between the progressive lengthen¬ 
ing of a hygroscopical body, and the quantities of vapour con¬ 
tained in a given space, have not been appreciated with the 
same degree of certainty. These considerations have induced 
me to publish the indications of the hair and whalebone hygro¬ 
meters just as they were observed, marking the degree shewn by 
the thermometers connected with these two instruments.*^ 

“ As the fiftieth degree of the whalebone hygrometer corre¬ 
sponds to the eighty-sixth degree of the hair hygrometer, I made 
use of the first at sea, and ia the plains, while the second was 
generally reserved for the dry air of the Cordilleras. The hair, 
below the sixty^-Jifth degree of Saussure’s instrument, indicates, 
by great variations, the smallest changes of dryness, and has 
besides the advantage of putting itself more rapidly into a state 
of equilibrium with the ambient air. De Luc’s hygrometer acts, 
on the contrary, with extreme slowness; and, on the summit of 
mountains, as I have frequently experienced to my great regret, 
wc are often uncertain whether we have not ceased our observa¬ 
tions before the instrument has ceased its movement. On the 
other hand, this hygrometer, furnished with a spring, has the 
advantages of being strong, marking with great exactness in very 
moist air the least increment of the quantity of vapour in solu¬ 
tion, and acting in all positions; while .Saussure’s hygrometer 
must be suspended, and is often deranged by the wind, which 
raises the counterpoise of the index. I have thought it might 
prove useful to travellers to mention in this place the results 
of an experience of several years.” Notwithstanding the doubts 
which have been raised in these latter times, respecting the accuracy 
with which hair or whalebone hygrometers indicate the quantity of 
vapours mingled in the atmospheric air, it must be admitted that, 
etxsn in the present state of our knowledge, these instruments are 

* Do fTiunbohirs^ Travels, translated liy Helm Maria M’llliams. Vtil. II. 
p. 84, etseq. 
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highly interesting to a naturalist, who can transport them from 
the temperate to the torrid zone, from the northern to the 
southern hemisphere, from the low regions of the air which rest 
on the sea, to the snowy tops of the Cordilleras,’* 

I have never been able to reduce the hair on whalebone to 
the degree of extreme siccity for want of a portable apparatus, 
which I regret not having made before my departure. I advise 
travellers to provide themselves with a narrow jar containing 
caustic potash, quick-lime, or muriate of lime, and closed 
with a screw by a plate, on which the hygrometer may be 
fixed. This small apparatus would be of easy conveyance, if 
care were taken to keep it always in a perpendicular position. 
As under the tropics, Saussure’s hygrometer generally keeps 
above 83, a frequent verification of the single point of humi¬ 
dity is most commonly sufficient to give confidence to the 
observer. Besides, in order to know on vjhich side the error 
lies, we should remember that old hygrometers, if not cor¬ 
rected, have a tendency to indicate too great dryness.” 

Mr. Leslie, in his Essay vpon the Relations of Air to Heat 
and Moisture, makes the following remarks upon the same 
subject. “ But these substances, (viz., hygroscopic sub¬ 
stances,) especially the harder kinds of them, unless they be 
extremely thin, receive their impressions very slowly, and 
hence they cannot mark with any precision, the fleeting and 
momentary state of the ambient medium.” “ The expansion 
of the thin cross sections of box or other hard wood, the 
elongation of the human hair, or of a slice of whalebone, and 
the untwisting of the wild oat, of catgut, of a cord or linen 
thread, and of a species of grass brought from India, have, at 
different times, been used with various success. But the in¬ 
struments so formed are cither extremely dull in their motions, 
or if they acquire greater sensibility from the attenuation of 
their substance, they are likewise rendered the more subject 
to accidental injury and derangement, and all of them appear 
to lose in time insensibly their tone and proper action,” 

P.ut it is to the Essay of Mr. De Saussure himself, that I 
appeal with the most confidence for the confirmation of this 
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opinion. It is replete with acknowledgments of the obvious 
defects of instruments constructed upon this principle,—defects! 
which it was impossible that a mind like his could overlook, 
and it proves fully that his sagacity and genius were tasked to 
the utmost to. diminish sources of uncertainty, which it was 
out of his power wholly to remove. Any person who had not 
seen the minute instructions given by;^is able philosopher 
for the construction of his hygrometerMvould lie surprised at 
iC nicety required in its adjustment. The mere preparation 
of the hair is a process of great delicacy and uncertainty. It is 
previously exposed to an alcaline lixivium, upon the due 
strength and regulated application of which, depends its most 
valuable properties; and hairs which have been unequally 
exposed to this action are no longer fit for comparisons with 
one another. Les cheveux n’ont une niarche parallelc, que 
quaud ils sont egalcrnent lessives,’* So that it would be iiu- 
possible for an artist in London, with the most seiMqjulous 
attention to tlic directions contained in this Essay, to eoii- 
struet an iustruincnl which should range widi one made in 
Geneva, unless he had the means of actual comparison. 
But after all the care winch the ingenuity of such a philosopher 
could devise, (and none, but such a philosopher could be com¬ 
petent to take such procautious,) thus guardedly and candidly 
docs the inventor spe.tk of die best instruments ; '' ^,>uant a la 
coniparabilite di‘s hygrom^tres construits avec cette Substance, 
je puis dire que deux ou plusieurs dc ces instrumens fails avec 
des cheveux scmblabloraent prepares, gradues sur les m6mes 
principes, et exposes ensuite aux memos variations d’humi- 
dite et dc s6cheresse ont des inarches que Ton peut nommer 
parall<:iles. Je ne dirai ccpeiidant pas qu'ils indiqueiit toujours 
tous le in6me degr6, mais que leurs hearts vont rarement au- 
del^ de deux degres. Si apr^s que deux hygrometres auront 
sejourncs peudaut long-terns dans un air tr^s sec, par exeinplc, 
au quaraiiti^me degre de ma division, on en porte un dans un 
air encore plus sec qui le fassc venir je suppose a trente, et 
que pendant ce tems-R, I’autrc ait ete port4 dans un air un 
peu moius sec, par exemple, a cinquante degres; qu’ensuitc ou 
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tes replace tous Ics deux dans Fair ils etoient d'abovd, ils 
ne reviendront ni Tun ni I’autre a quarante; celui qui vient 
de Fair le moins sec restera a quarante-deux ou qiiarantc- 
trois; et celui qui vient de Fair le plus sec ne montcra 
qu’a trentc-sept ou trentc-huit. Get hygromdtre a Fincon- 
venient dc ne pas revenir bicn exactement ati mt^mo point 
lorsqii’on Fagitc un pen ibrtement ou qu’on le trunsportc d’un 
lieu dans un autre parcc^b le poids de trois grains qui tient 
la lame d’argeut t^due, “^e pout pas la ploycr asscz exacte- 
rnent pour la forcer a se coller toujours avec la inemc pre¬ 
cision centre Farbrc auteur du quelle ello so roulo or ou ne 
pent pas augmenter sensiblcmcnt le poids sans dos incnn\'c- 
mens plus grands encore. D’aillcurs si le chcvcii esi, Irop long, 
le vent lorsqn’on observe en plcin air a trop dc prise sur liii ct 
communique aiiisi a Faignillc dcs oscillations incommodes.” 

The relation of the degrees <>!' this hygrometer to the actual 
quantity of vapour in the nir is moreo\er vi'iy far trom Imving 
been determiiu'd, “ C’cst cc que j’ai lenic do faire,” says the 
inventor, “ pour mon hygrometre; mais on verra qtie ce tra¬ 
vail difficile est encore bion loin dc sa perfection.” 

When vve add to these admissions the disturbing influence 
of heat, which is so great, that the mere approach of the hand 
causes a sensible movement towards dryness, tlie adhesion of 
dust and sj)iders’ webs, the choaking of the pivot of the wheel, 
and the poss oility of friction from the indi'-. we ;diall Jiavn 
some notion of the sourc{?s of ciroi in this in^trujiK jit, wliich tlie 
great philosopher, its inviaitor, never attempted to conceal, 
tlioiigh ho labouri'd to modifv them. 

It is thus that I reply, or rather, it is thus tliat universal ex- 
}>erif‘n«‘e replies, to the “ pour le moins aussi sensible,” of 
the editors* of t!>e Bihliothitjue Univcrselle. As to tbc “ coin- 
modite' (bi transport, et do Fusage,” I must remark, that tlie 
whole of the new apparatus packs in a box, which may very 
conveniently bo cairicd in the poi:ket; and althougb caf;h ob¬ 
servation with it may in stiietricss be called an experiment, 
yet, that infiniifJy less time is required to make this experiment 
than would be necC'^sary to assure an observer with either the 

Vot, X. K 
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hair or whalebone hygrometer, that “ the instrument hatt 
ceased its movement.” The inconvenience of carrying a supply 
of ether may I think fairly be set against that of an apparatus 
for rectifying the instruments described by De Humboldt, and 
which he considers necessary to give confidence in their results'. 

But the instrument which 1 have presumed so strongly to 
recommend, shall bo still further judged by the very competent 
authority to which I have been thus referred. M. de Saussure 
sums up in his Essay the qualities which a perfect hygrometer 
ought to possess, allowing candidly that his own falls very 
short of the perfection which he proposes. All I would ask is, 
if the one which I have invented fulfil all the conditions laid 
down as h>l]ow, that for the good of science it may he adopted 
as a standard by experimental philosophers. 

“ Un hygrometre scroit parfait: Premi6rement, si scs varia¬ 
tions etoient iissez etendues pour rendre scnsiblcs les plus 
petites diflerences d'humiditc ct dc secheresse. 

“ 2. Si dies etoient assez promptes pour suivre pas-ii-pas 
toutes cellos de Tuir, and pour indiquer toujours exactement 
son etat actuel. 


‘‘ 3. Si rinstrummit doit toujours d'accord avec lui-ineme, 
e’est.-a-dire, qu’nu retour du mcme etat de fair il se retrouvat 
toujours au m^mc degre. ^ 

“ 4. S’il ctoit comparable; c’est-ili-dire, si plusieurs hygro- 
m^tres construits sej)art‘rnent sur les memes prineipes, indi- 


qiioicnt toujours le meine d(!gre dans les mtimes circonslanccs. 


“ 5. S’il n’etoit alFecte que ymr riiumidite ou la sedieresse 


proprement dites. 

“ 6. Enfin, si ces monies variations etoient proportionnelles 
'k cellcs de I’air, en-sorte que dans dcs circonslanccs pareilles. 


tin nombre double ou triple dc degres indiquat constamment 
ime quantite double ou triple de vapeurs.” 

One observation more upon the verbal criticism of the learned 
editors I cannot refrain from making. “ L’expression de tem^ 
pvratttre constituanU de la vapeur” say they, “ dont se sert 
I’auteur, nous semble pen clair, et prfiter iV I’^quivoquc; car 
e’est plut6t la tempdature dvslructivr dc la vapour, relic qui la 




Sept. Oct. Nov. Dec. Januarv, Febniarv, March, April, 
1819. ^ ‘ 1820. 
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Gdndense. en’^{|^ 2 dc qu’on observe dans le cas cite.” Now, I 
must confess, ibat the expression which I have adopted, (al- 
thou^i I am far from wishinj^ to maintain that it is the very 
best that might*have been selected,) appears to me at least as 
correct as that which my critics propose to substitute; for, con¬ 
sidering that it is but a mathematical line which divides the 
point at which vapour begins to exist, from the point at which 
it begins to condense, he must have microscopic eyes indeed 
thatcan discerq the division; and supposing the “ temptratiire 
destructive de la vapeur,” to be accurately represenicd by 
60° of the iherbiometric scale, ho will be an accurate mathe¬ 
matician indeed who will represent the “ temperature consti- 
tuanfe'* by any nearer sign. 

i\nd now, expressing my acknowledgments to the Genevu'se 
philosophers for their admission of my new instrument, “ pent 
founiir an physician qui le poss^de, le desir et les moyens dc 
I’employer, tanta la demonstration des priaeipaux phenom^nes 
dc I’cvaporation, qii*4 I'etudc plus approfondie des singuliercs 
el importantes modifications de la vapour aqueuse, considerce 
dans I’air ct dans le vide,” I shall proceed to contribute 
my endeavours for the accomplishment of this desirable 
purpos^" 

The annexed Table shows at one view the principal results 
of the twelve-month’s experiments, divided for the facility of 
comparison into periods of half-years, quarters, and half- 
quarters. It will be ' ' sily understood from inspection, and 
will require but little explanation. The means of the different 
periods are repres* nted by the larger figures, and the extremes 
by the smaller, shewing the range of the several iustrujueuts in 
the respective intervals. 

It may be observed, that the barometric: results of the first 
quarter do not exactly correspond with those already pul- 
lished in the Journal. This is owing to a correction which T 
have applied in consequence of a defect in the first barometer 
which I employed. I have since made use'of a very excel¬ 
lent instrument of large dirnensious of the syphon form, with 
which I compare all others that I have occasion to employ. 

K 2 
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The correction alluded to amounts to +0.1 inches. It 
may also be remarked, that the calculated means do not 
rigorously correspond with each other: this is in consequence ■ 
of the decimal calculations having been carried on further' in 
some instances than others ; and fractions, which it was neces¬ 
sary to leave out of the shorter periods, have become ap|H^- 
ciable in the longer, the means of the latter having been taken 
from the whole scries of experiments, and not from the naeans 
of the former. 

The use of the Table will be perhaps better understood 
from the following comparison of the quarters. Beginning with 
the three months, December, January, and F(‘briuiry, it will 
be observed, that the mean of the barometer dining that 
period was at its lowest, while its range was greatest. The 
({iiuutity and pressure of vapour least, and the variation ahaj 
least. The degree of dryness and rate of t>vaporatiou w^cre 
likewise both at their minimum. The quantity of rain nearly 
the smallest. The temperature lowest, and the range of the. 
thermometer least. During the quarter comprising the three 
months of June, July, and August, on the contrary, the mean 
of die barometer was at its highest, and its range was least,— 
the quantity and pressure of the vapour was greatest,^Ihe de¬ 
gree of dryness greatest,—rate of evaporation greatest,—and 
quantity of rain greatest, 'nie mean temperature was also at 
a maximum. It may farther be remarked, that the mean of 
these two extreme quarters is nearly the mean in all respects 
of the whole year. 

The intermediate quarters, March, April, and May, and 
September, October, and November, vary respectively very 
little from the annual mean. 'I’he autumn, however, is marked 
by more vapour, more rain and a less degree of dryness tliau 
the spring, and it is during this period that the range of the 
thermometer is greatest. 

From the average of the whole year we find that the degree 
of dryness in the aftemoon exceeds that of ten o’clock in the 
morning by 1.J \ ivlillc the degree, of dryness of the night falls 
short of the s.rme by 4"^ The evaporation of morning, noon. 
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and nighty are respectively as 41 — 52 — 8, and the weight of 
vapour in the space of a eubic foot is less at night by 0.07 gr. 
than in the afternoon*^. 

For the sake of comparison, I have selected five periods, 
during which 1 have been enabled to try experiments con¬ 
temporaneous with those in London, at a distance of twenty 
miles in the country. It would be tedious to give the com¬ 
parison at length, I shall therefore only state the mean re¬ 
sults. 

The constant difference of the barometer between the two 
places was 0.09 lower in the country. 


Temper. Viiponi, 

. Diyness. 

, —London, 621 , 46 

.. 7 k 

Country, 63 . 44 

.. 9 

, —London, 58 . 60 

.. 8 

Country, 69 ( . 62 

.. 7 

, —London, 58« . 60 

.. 8^ 

Country, 62 . , 46A 

.. Ci 

, —London, fHi| 54^ 

.. 9 

Country, GO^ j. 6GA 

.. 4 

, — London, 67 1 . 52 

.. 5^ 

Country, 56^ ., 62.1 

.. 74- 


It will be bt-eu from this table that the in<jan quantities of' va¬ 
pour at these two stations, during these periods, corresponded 
within a fraction of a degree, too small to name. 


• Tl»e editors of the JiiUiotheqae Vnkerselle object to mo, that I appear to 
have been guided by no consideration in the selection of the periods of the 
day for the perfuraiance of my experiments. Hut obliged as 1 have been 
to snatch a few moments from other avocations, it was necessary to consider 
at what times 1 should be least likely to meet with interruption so as to be 
able to continue the series in fi regular manner. If I have not chosenijuite 
the most proper periods, (and that I have not 1 am most willing to allow,) 
the want of academic leisure must plead my excuse ; and I only trust that 
those who arc fortunate enough to huvo it in their power to devote their 
whole time to the pursuits of science, and who have more ability for the 
idsk, will complete the plan which 1 have only been enabled to trace. 




134 Daniell on a new Hygrometer. 

My opportunities of trying; experiments upon heights bav^ 
still been very limited ; so limited, indeed, that I dare not at¬ 
tempt to draw any inferences from tlieir results. I shadl content 
myself, therefore, with noting the particulars of the few that 
have been within ray power. 

On the 3d of April 1 had an opportunity of ascending Leith- 
hill, in Surrey, which is about 800 feet above the level of the 
valley of Mickleham, the place from whence I set out. The ba- 
ronuitcr, at the lower station, stood at 30.296, the hygrometer 
denoted the temperature of the air 60°, and the point of deposi¬ 
tion 51°. On the top of the hill the barometer stood at 29,406, 
and the hygrometer marked 55° and 46°; making a difference 
HI the pressure of the whole atmosphere of 0.890, and in the 
pressure of the vapour 0.060. 

On the 22d May, I again ascended the same hill. 

Barometer at first station .... 30.178 Hygrometer.. 71-5G 


second station .... 29.348 -.. 60-47 

Difference of barometric pressure. 0.830 

Ditto of hygroractric ditto... 0.119 


% 

A third time, on the I4th of August. 

Barometer at first station 29.948 Hygrometer.. 72-61 


second station .... 29.055 .. .. ... 70-52 

Difference of barometric pressure... 0,893 

Ditto of bygromelrlc ditto... 0.141 


On the 4th cif April I ascended to the highest point of Hed- 
ley-heatli, a hill in the same vicinity* about 600 feet above tire 
valley. 

Barometer at first station , ., 30.Q50 Hygrometer 58-34 


at second station .... 29.370 - 59-32 

Difference of barometric pressure .. 0.680 

Ditto of liygrometric ditto ... . 0.014 


On the 7th April the same stations gave as follows : 
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£aromet.er at ifirat etatioa ,. *« 29-582 Hygrometer 46-34 


at second at|^on..,, 28.964 —-—— 44-31 

Difference of barometric pressure . 0.618 

Ditto of bygrometric ditto...... 0.021 


These results, it will be seen, are too discordant, and the dif¬ 
ferences are too small, to throw any light upon the laws of Uie 
decrease of the aqueous atmosphere at different elevations, a 
point of the highest interest and importance. We learn, how¬ 
ever from them that, in settled weather, such as that in which 
these last experiments were made, the vapour does decrease 
in density as we ascend. In showery weather, however, this is 
not always tlie case, for I have seen several instances, wlien 
there has been denser vapour upon the hill-top than in the plain 
below, a state of circumstances which, as far as I liavc been 
able to observe, has always been quickly followed by falling 
weatlicr. 

I shall now conclude tliese observations with a series of ex¬ 
periments, which I took the opportunity of inaking during the 
great eclipse on the 7th September, for the purpose of ascer- 
tainii^what efl'ect this rare pluenomenon might have upon the 
temperature and pressure of the gaseous atmosphere in general, 
and of the aqueous atmosphere in particular. It had been re¬ 
marked at Edinburgh, that, during the groat eclipse of 18th 
February, 1736-7, it was very cold, and that a little thin snow 
fell, and it was not unreasonable to siip^iose that a sudden ob¬ 
scuration of so large a portion of the sun’s rays might produce 
a very sensible change in the state of the atmospheiic vapour. 

The day was altogether very favourable to the purpose; the 
morning was hazy, and there were a few cirri; the wind was 
S.E., and brisk. The following observations were made pre¬ 
vious to the commencenrentof the eclipse ; 


Clock. 

Thermometer. 

Dew Poiut. 

Barometer. 

10’ . 

. 65 . . . 


.. 30.12 

Hi • 


... 51 


11 3 

A 1 ^ 11 


... 51 


121 . 

. eii ... 

... 51 
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Very shortly after the commencement it was observed that 
the wind died away to a calm, and ^ smoke drove from the 
S.W., with a great tendency to beat down. The clouds in¬ 
creased rapidly round the sun, assuming the form of cirro- 
cumuli, the haze at the same time became more dense. They 
continued to increase, and at intervals totally obscured the view, 
till about fifty minutes past one, when they began to dissolve, 
and at 20 minutes past two the sun was again perfe<;ily clear, 
and remained so till the end. The barometer, as far as 1 could 
judge, was unusually steady during the whole time. The ob¬ 
servations were continued every quarter of an hour, as follow ; 


Clock. 

llicunomcter. 

1>|!W Point. 

m 

• • 

67i 

4 4 9 

• • 

51 

12i- 

• • 

67i 

m m 0 

r • 

51 

1 

• m 

66 

0 m « 

• • 

52 

H 

• • 

65 

4 0 • 

• • 

51 

U 

■ • 

64 

4 9 0 

• • 

50 

H 

• « 

64 

0 0 0 

• • 

50 

2 

• • 

63i 

t • a 

• • 

53 

2i 

• • 

63 

• • • 

• • 

52 


• • 

03 

• • • 

• • 

51 


• • 

63^ 

• • • 

• i 

52 

3 

• 4 

64} 

« • • 

0 • 

52 

3i 

t • 

65 

• • • 

• • 

52 


4 4 

65 

• • i 

• • 

52 


Thus it appears that there was a depression of temperature 
amounting to 0°, the maximum of which was 25 minutes, after 
the greatest obscuration. There was also a sensible vacillation of 
tlic point of precipitation; but whether this, and the momentary 
increase of the clouds, were occasioned by an accidental shift of 
the wind, or whether all were dependent upon the change of 
temperature, consequent to the obscurations of the sun’s light, 
may bo matter of some doubt. The change of the wind was 
permanent, and at eleven o’clock at night the constituent tern- 
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|}crature of the vapour had risen to 55°^ the barometer still con-^ 
tinuing at 30.12. 

Towards the end of the eclipse, when the disc of the sun was 
quite free from clouds, I had a good experiment upon the 
power of Uie sun’s rays. I directed, upon some gun-powder, the 
focus of a small lens, which had very little more than sufficient 
power to ignite it in dear sunshine; it was exactly at three- 
quarters past two that it took fire, 55 minutes from the greatest 
obscuration, and thirty-two minutes before the end of the 
eclipse. This effect would appear to be very much greater than 
the corresponding one produced upon the thermometer; and 1 
could not but observe that the impression upon the feeling was 
likewise much more than would have been expected from the 
fall in that instrument. This latter sensation was probably 
owing to the great increase in tlie radiation of the body, as was 
the former effect to the decrease of absorption, both surfaces 
being instantly sensible to the diminution of the sun’s energy, 
while the air only felt the influence of bodies which had been 
primarily affected *. 


• A practical illustration of tlie unfitness of hygroscopic substances for 
the construction of accurate instruments, may be found in the AnnaU of 
PAi/osopAy for thf last month. It consists of the following memorandum, 
appended to the Meteorological Journal, so accurately and ably kci>t by 
Mr. Howard. 

The mean of the hygrometer is, for the latter seventeen days of the 
month, 79.85, but the menu deduced for the like space, from a new one now 
substituted for it, is G4.88 ; it appears, therefore, that the old one, the in< 
accuracy of which bas^beeu heretofore stated, will require a deduction of 
fourteen degrees from its later results. It appears to have been employed 
from about midsummer, 1819, and the error, which has apparently arisell^ 
from the stretching of a too slender piece of whalebone, has probably in¬ 
creased from that time to (he present.'^ 
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Art. XIV. METEOROLOGICAL DIARY for the Months of June, July, and August, 1820, kept at Earl Spbncer^s 
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The Thermometer hangs in a North-eastern Aspect, about five feet from the 
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Art, Nautie&i Coliecti<Mi$.^l^o, Ill. 

‘i, TA^jSh^^mbmweM f0 the Calculation of Lukar Occvltations. 

A of the PLACSa if aH SvAiiSf not below the fourth Mag- 

nihtde , that a^e Uable to Lunar Occultationi, , 

* 4 

Extracted ftom Mr. Pond'e Obsermtions, Vol. 11. 
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Astronomical and Nautical iSflpections. 
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toflccuk^ion. 
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L TABLE, showing the Logarithms of the Concctions in Seconds, to be applied loUh the proper Signs of the Sines. 
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Mtronmical and Nautical ^^ctions. 

3. OccuwATioNs for the different Places of tha Moo« s 

Noi>e. 

Selected from Bcnfe, Berl. 4ihrb. 1780. '* 

Q 0 m X, XI'. 

** '^;;4 

*"«>'>"’’'n,»T/,yjvj, 

*Y 

^«Ttii, ctt/, yjyy, 

Af «w 

9 » < , xn , yS«, fT 4^, injf, W, <r«T 111, CTiP t , yJVJ, Xii^y 

6 ,flf,08,xn,ySD«,jTJl,,iiip, Vycraixti, tmli t, ytys, 

3 »’jf, 0a , xU , 7S», fT , ff, jrarTTl, <nT/» / , , 

9 .n/i 08 »*n,y 2S«,fTyJl., llltl, 

R SI 111 m, X*. 

27 , flf, 0a, xn,a, fvJt,If^Z, w, o’fltTm, <n///, SV? ,, 

24 , »>f, 0a |XO, «, fw Itqj, ir,ffarni A Opht ., a^p f‘, $\S ,, 

21 , ’»f»0’8,xn,^a5«,f«/Jl^,iff^,,,,«i,^ AOph.,^/,$VS,, 

18 , ii(,0Qf ikU, issu, »,<r«ni AOpb. , 

15 , tif, 0a» «n, ^so, , *■, ®^«ni A Oph., , 

12 ,«)fa,, wn, ^25, AOph.,A<4/,$Vj,$^ 

9 >«f8ii «n, I'as, i;^,, »,<r«ni AOph., A.7^/, 

6 »81 » »xn, te, 1/4,, Wf <rxiii A Oph., ?w4 /, ayj, 

3 )nfB>,»i7, ^2S, AOph , aV'/,8\»,53«i^ 

0 > ufa», ixn, tsSf v^lf , », ^«tli A C^h., A / , Sjijy 

0 SI m V;, IX*. 

27® , jjf a,, ilkn, iss, vSlf ,», A Oph., a ^ 

24 , ufa, ,ifcen, ,,,«r«ni, A$Oph., A /,, S;jjy 

51 »i»f» 132 a, i^xD, fftfjiti AOOph., Ai i. iigggristfejfc 

. X K d} ^ 2 “ ^ ^ ^ ** 



liable to Oceulttttim. 


153 


18 , i»f, 132u, then St ,»> wtn A8 Opb.,,ft» 

15 , u^, 134 B» **0»»»> m A 3 B Oph. x«o 
12 132 B , **n, »*1*1 ^ B ^ 

9 , »if, 132 B > ^kO , ,, >, «ri!t 3 B Oph. , imit /,, 3 

6 ,»£, 132 8»#*^»n,^B»^,,,M,3B0ph., »»«•/,,, 

3 , uf, 132 B, tifibiU , iovSlj »I B Oph., , wK 

0 , f, A132 8**»/*^*n,f«wJ|,,,, ^in»3B0ph., 

g3 SJ in VIII*. 

27® ,, A 132 8, # ioflT Jt»»» ^ B Oph., i»o« /,, wXr 

24 , ^5iP, A 2*132 8»’ifiCa»|o»<Jl»i«R ♦ »B Oph. , mv f ,, 

21 , icp, A2*8» {ofl-Jl,, itg?, 5tn, B Oph. , owa/,, 

18 , A2* 8. H, ‘"K* ^ni, B Oph. oTrd /, ^YJ , , 

15 , Jcp, A2*8,’J/*fn,o9r^,itfK,Jin. BOph., 1.2^?rd/,0Yy,, 
12 , A2x» 8 . , ow^, ittK, ^in.», 1.2#tard /, ,, 

9 A2*»f8> , lasoow^, i i!K> ^nx, ^ Oph., 

1.2fA«'d /, ^ \S,, ‘ 

6 A2*if8i 1. 2a25oirJl,, ii^, *x=G=, ^Oph., 

3 ,3^, A2*»f8» 1.2«25off^, if^, , § Oph., 

1.2pid/, 0 

0 ,Jc»9, 2*1^8, 'Cn. 1.2agso?r4, *A:G=,/3in. fOph., 

1.2^d/,0VS,, " 

gj a in ni» vir. 

27® ('K,2*»f8,»n,1.2*e3oflr^l,, aim* »^=n=,0»iri»'e^h. 

24 tX, , »^8, »n, 1.2»S509rii, , «ifiJ!l» ^»in fOph., 
1.2ftd/, 0VS,, 

21 ^n, 1.2a23ow, vSlt «inR, aK\:!h,0fVl (Oph,, 

l,2ftd^, evs,, 

18 fK ,»f *n, 1.2«ssow, vSi* «it9?, ^»Tn ( Oph., 
l,2|.»d/,01» 

15 fX , ^ «?8» »n» l-^a^ow, «Sl* (Oph., 

l.2ptd/,jSY>,, 

12 i(;x > , *(^8 . yn, l.2«25o«-, «» X1!U«»^s£i=| ^»ni ( Oph., 

2^d/,i3YS,, 

9 iCX,, 1^8 . »n, l.2«ffia?r, vSi , «, Xtqja4C^, 0»ni(Oph. , 
2^d/,iSVS,, 

^ <U<#> ^ 1.2fieSo«', «il,, a, ^» 
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0 ^JX.. !»■ 8,. 1.2«®•». “A. '"I’' 

8 in »> 

2 "“ .X., l-2*‘8., 

24 .x,.i.*& 8 .. 

21 .X„i.2»-8,. ew 3» 

18 ..X., i.a». 8 ., 

9 1.2»2sfo^r,Til,S,«flK»4?7S=^. ^Opb., 

0YS,S«W o S Httt? y9£=, 

. n S xtw v^:Cn, CiOph., 0VS 
* OS «$ 

0 oX,, ^ ^ ^ 

a i» ^ 

^ OS xtit?y&^,<pOph.,,@VS,Sfta 

27° oX,,vl.2^“8 ’J ^ 

24 .X, , vl.«- 8 .4«, -flS. "S- *«'’'*/=■ ^ ’ ’ f ^’ evs 

12 V , vl. 2»*8 ,. {.rilS. wS. ’ i’ ’ 6^/ , 

9 .X, fCet, »1.2J.8 ■ ,,frSl».n^nrl'^> »Oph. ,d / ,. 

0 , yl.2>. 8,. -.e'"l'' *W »+==■> pOph. d #.. 

3 ,x,^(.Cet.,yl.2>»8>'’'“> 7’®’’^’°" 

d # » » r\ t. ,1 * 

0 pX»f* Get. , 1.2J»8 s > *» ^ ^ * 

x<pfs» 

a in a» 

27° wX, 24 f*Ce^.. yl- 2 J» 8 . »ti» «» ^* 

24 p*»K, 21 ,*Get., 7 l. 2 ^« 8 , r^n» »»^ * 

d/2,X(pi^ 



luMe i9 Oect^ta^n, \ &S 

21 , yl.!W» 8, *^11, », fr Ai 7^4 <P » 

2#6dJ^,x^«» 

18 nKt^ifo-Cd, , ^^s*, yi52, 

^ Oph. 2f*d #, 8#, v 

15 mXf ^ftCet., yU^iaH ,»fn, ^3Sat,^Sli rWlt y^t ^ <^P^*» 
2f*wd t»t 

12 fiiK,2|j»Cet. ^yK2Jbf8,i^Kn,^S5*,<r^t»yltB»y*0=> ^Oph., 
2^?rd f , SYS, , 

9 nX, 21,*Get. yl.2»«8. » »* y^=c=» ^OpK., 

2fi8/,8VS,, 

6 ir,x» 2||»Cet., 1.23‘«C8 , »^n, ^ssa^l* ,, y^it, ^>Oph. , 

2fio«r /, dVS« ) 

3 tnXi 2|^tCet., 1.2Sl{:8 . ^»^25,,, ySsfL, ?)Opli., 2f*ow #, 

^yVS, , 

0 »uX. 2|ftCet., 1.2J^8 . ?>Oph. ,2,*o7r ^, 

By\S, , 

^ in <J5, Iir. 

27° »uX» 2|/»Cet. , l.2^^8» ^ss.'t , yS=ii:» gOph. * 

2ji*oar ( Sy YS > > 

24 KuX* 2|/*Cet. • 1.2J*(^a* n^Jttn, S25,,, y0=£!=, gOpli. , 
2 / m 1 fov / » By\S « « 

21 i.^X, 21,* Get. , 1.2^8, ,, y9=Q.. gOph., 

2/*l »o«- / ) Sy YS«> 

18 »nK, 2C,*Cet.. 1.2^*^8 , D^«tn,,,, y8=£S=.gOph., 2,*lw«- /, 
yys^ 

15 w>x* 21,* Get. , 1,2^8 , v^>tn, ,»» yB^, gOpb., l»o /, 
yVS,, 

12 »i,X, #*Cet., t.2J..C8 ,’>^>‘11,,,, yB^, gOph., 1 »o /, yYS,, 
9 »i>X, #*Cet. , U*»C8 » fOph. ,1 m/, 

yYS ,, 

6 »ijX, '^si* ,» 4^ySrii:, »in gOph., 1»-/, yYS 

3 vwX , «8> wn, U.JI,»» 4^y8*:, »-T!i gOph., 1»/, yYS , 

2T«i» 

0 ,,X, ,“8»wn,u^,.,4^^,»lilgOpb.,l»/, •YS,2Tj«» 

^ a in n, II*. 

27° »uX»t*»l32 8t vittO, yssn,iSl» » «iik 4^=Q:, ^»T11,, 1»/, 
lYS, 2Tfi»; 

21 »i}X,, •132 8,**n,y25n,»^l»»>‘WK4fit,0»TaBOph. 
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*Vy,2TiK» 

15 »X.. »132 8 , wn, yssw, tSlf . 0m BOph., f , 
iVS, 2rff(S 

12 »x, > 2*1328 . **II» yssv, tSl> f ^»Tn,3BOph., 

/»»YS * 2Tf$ji( 

9 »X, t 2*132 8»**n, yasfl, , , *ttK4^;*X;£b, 0»ni3BOpU., 

6 ,, 2*1328i »»n, ygBi>, »4, , *itj?4f*Aiii=, ^m^BOph., 
•Y5,2TaW 

3 ,,2*1328. **n,y 2 S«, »,Jl> » 3BOph., 

A«nl//, lYS, 2Tj5ftS; 

0 oX »»A2yn2 8 , **« . »» y» » ^”1 ^BOph , 

Afl-j/;/, lYJ, 2Tft?» 

sj « “' «’ '■• 

27® oX,. A‘2*n2 8,‘v»'n, >9^, y.xWRaxA^, SBOph ,A«r»///, 
iVJ, 2 tS!« 

24, 0 X.. A2* 8 . n » :£L, 3 B t)pli. , A(n|* / , e\S , 

2Ti5S» 

21 bX ,, A2* 8 , t; n, 99 Jl,, yS, AitK»*A=a: ^111, A3 Oph. , erxp t * 

*ys,2Tm 

18 oX,,A2k8. «u, .9.a* A30ph. ,ffT^, 

fYS, 2rj!W 

15 «.x,.A 2*8, t'n,99.a. y3, AttKa*A:Cb A30ph.,<rT/, 
«yy, 2 t«s»^ # 

12 oX. . A8,»«'n, y3, AtiK**^5ni, A3 Oph. err /, .VS, 

2Tj5S» 

9 oX. A8, »vn,>9,n,> 

2Tj«» 

6 cX,^'=v^,A8»‘wn,i9,Q,,y3,AiiK«=Q=^ni, AOph.« /,iVS,, 
3 ^oX.^cp, A8, «'n,u^,«y3,AtiK«=£i.^in.AOph.,erT/,8V$,, 
0 (oXy .wUifiSly vy^t ‘^lU. AOph .t / , lYS,, 

gj ft in ciP. 0*. 

27° i;x. u. <Jl»»»»y3,Af«RJ, o-iTi’ A Oph., rb /, *VS,, 

24 ,i93tiR, S,<rairiAOph.,Tb/^,i\S, , 

2l ^;x»^‘V».’»i38,n'n, AOph.rb / ,£YS,. 

18 AOph. ,Tb/,iVS,, 

15 «fX,^,.i08,»t'n,i9,<xib0,99ifC,,<r«ni AOph. ,T / ,iVs,, 
12 .fXt >5|3 8 , xAur.w n ,«, <rSl0y fietWy > <r<SfTll A Oph., T /, 

•VS, , 



Siatrs td Occmlfatim .. > . ' w 
^ ‘CX* t*»l^<jl> *iAtir.i»tS,,^^jS, wi®, * dilltf AOph. t/, 

6 »fK» »»»138 »*Aur.iut|||yS3,o'J^|9,»»»l®, jcantiJr / jByJVS,, 
3 KAur.wn, yss, ««», witi* ^«llli 

0 iX? f*t08» kAuf.* vll, y2S, »lt|;, flrni, (r»11t» ^» 
y^yj». 


4. Explanation ^ tAe Second Tabic. 

The method of computing the solar nutation, to which these 
tables are adapted, is neither altogether new, ndr always the 
most convenient: but for the places of binglo stars, in cases 
like the present, it possesses some aclvautsiges, and may there¬ 
fore deserve to be further explained and demonstrated, notwith¬ 
standing the trifling magnitude of the correction. 

The formula employed by Bessel for the right asdension is—• 
ta 3' (",3982 sin » sin 2 G + ',434 cos a cos ^ 0) —' .9173 sin 
2 g; and for the declination, — ",3982 cos a sin 2 0+",434 
sin et cos 2 ©• But it is known, that in general a sinr + b cos 

ar = y' (a* + 6®) sin (x + ang ta-^ . (M. E. § .216) : and for the 

right ascension we have azz — ta ^ .3982 sin « — .9173, and 

6 — ta ^ .434 cos «, and ang ta n ang cot ~ z: ang cot 

/.3982 .9173 . \ * 

( ta « + rr cot ^ sec. a ) = ang cot .9175 (ta « + 
\ ••xw4 *434 J 

2.3036 cot ^ sec «) ; and this angle being found, the factor 
y (a* + 5* ) will be obviously equal to its cosecant multiplied 
by 6, or by — .434 ta ^ cos «. In the same manner we obtain 
for the declination a — — .3982 cos a, and 5 z: + 434 sin a, 
b .434 

and ang ta — = ang ta — ta * = ang ta (—1.0900 ta »): 

a •oyo/b 

the cosecant being again multiplied by 6 =: .434 sin «, for 
the factor. 

Taking, for an example, the first star of the table, i X, we 
have a = 0« 53m 36»,6 = 13° 24' and »= + 6° 55' (11") 
whence nat. ta zi .2382, log ta » iz 9.3770 log sec »z; .0120 
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lo» 00. . = *9880. log sin - 9.3680, log cot».9161, wd log 


Log 


Log 


SK. 

2.3036 

.3624 

Log 1.0900 

DcellMtitv. 

.0374 

Cot ^ 

.9161 

ta A 

9.3770 

Sac » 

,0120 

L. ta 14° 33' 

9.4144 

N 19.522 
^2382 

f 

1.2905 

cosec 

.6000 


.434 

sin a, 

9.6375 

li;.7602 

1.2968 

9.3660 

.9175 

ot 3° 9' 

9.9626 

1.2584 

factor 

9.602.5 


coacc 

.4:n 

ta^ 

CCS a 


1.2590 

9.6375 

9.0839 

9.9880 


L. factor (—) 9.9684 

The factor for the AR. being negative, we add 6 signs to the 
angle, in order that the signs of the sines may be mverted, and 
we have 6* 3“ 9' for the angle. The angles never wymg 
much from those which belong to the lunar nutation, the ^o 
series serve as checks on each other in the computation. For 
reducing the factors into time we subtract log 15 _ 1.1761, or 
add 8.46U, instead of 9.6375. The angle for correcting the 
declination is 14° 33', but the tangent being negative, the true 
angle to be employed is 12'.v-(14° 33 ) or 6»-(14° 33'), since 
the tangents are the same for opposite pointtnf the circle: and 
bv reverting to the original expression, we shall Bnd that the 
latter must be taken in this case: but for the conection of 
the N. P. D. we take the former, when the declination is 
north, in order to cliiingc the sign of the sine. 'The factor for 
the declination is nearly constant far all the stars, and may 
Safely be assumed 9.62, which is equivalent to *,4 or ',41 for the 
whole table, the error seldom amounting to so much as *,01. 
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5* •Computation of the Elements for an Alnumac. 

i. With the longitude of the moon*8 node for the beginning 
and end of each lunation, enter the first table, and put down 
all the stars liable to oeeuitation at either place of the node, 
for further examination. 

Example. In February, 1822, the node recedes from 10* 
26° 5' to 10* 24° 49', and the stars liable to oeeuitation are, 
« f 0 8 I K n» SI, i 1IR, vraatltl, A Ophiuchi, eip f , S\S. 

ii. FM, by inspection of the moon's right ascension, the day 
on which the conjunction with each of these stars will take place, 
and compute the corrections from the sun’s longitude and the 
place of the node on that day. 

Example. Taking v SI, of which the AR. in space is 
171° 56', we find that the oeeuitation will happen on the 8th, 
a little before midnight, when the sun’s longitude is 10" 19° 44', 
and that of the SJ 10" 25° 41'. The time from 1st Jan. 1820 
is 2 years, whence the precession is + 6*,47 and 4- 4l",9. 
For the aberration, we add 3" 9° 0' and 3" 0° 44' to the G*8 
longitude, making 13* 28° 44' and 13’ 20° 28', and the loga¬ 
rithmic sine of + 58° 44' being 9.9318, this being added to 
.0935 gives .0253, or + 1*,06, for the correction in AR.; and in 
the same manner L. sin 50° 28', or 9.8872, added to .9058, gives 
.7930 or + 6",2 for the correction of the N. P. D. The ar¬ 
guments for the solar nutation are 5" 29° 56', and 6* 8° 47' 
to which we add 2*, 9° 28', making 27* 9° 24^ or 3* 9° 24', the 
sine of which is the cosine of 9° 24', and 9.9941 + 8.785= 
8.779, giving 4* *,06 for the AR.; and 27 * 18° 15' gives us 
9.978 + 9.62 = 9.60, and the correction for the N.P. D. is ",4. 
The lunar nutation is found from the arguments 5* 29° 50' and 
6* 11° 13', making with 10* 41', 16" 25° 31' and 17* 6° 54', 

of which the logarithmic sines are 9.753 and 9.594, to be 
added to .0426 and .8602, making 9.797 and .454, and giving 
4 *,62 and 4 2'',8 for the lunai nutations. 'The rfesult of Uie 
whole is, * 
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‘ 

ll« 27'» 43«,87 AK. 

'ifit.D; 89<>#rs|8*'i 

+ 

6,47 

+ 


+ 

1,06 

"f* 

6,3t: 

+ 

,06 

.• -f 

,4 

+ 

,62 

*+• 

2,8 V 


11 27 52,08 

89 50 

39,4 

Or, 

171® 58' l",2 

Deck 0 9 

20,6 N 


■* 

iii. Find by inspection of the moon’s right ascension, the 
hour in which the occultation is likely to happen, fnd com* 
putCj by means of first and second diiferences, the moon’s 
change of right ascension and of declination for that hour. 


Example. In the Connamance dcs Terns for 1822, the right 


ascensions stand thus: 


7 M 161*^ 10' 12" 

8 N 166 52 41 
M 172 28 57 

9 N 178 0 59 


I l>ifr. 9 UifT. Mean. 


+ 5® 42' 29"___g, j3„ 

5 36 16 ^ 13" 

5 32 2 


Hence it appears, that the occultation will happen about 
11 o’clock on the 8th : the change in an hour is 28' be¬ 
sides the second dilFerence, which at 11" is 12", leaving 27' 
49",3 for the change from 11 to 12. The declinations are, 


7 M 6® 30' 22" * 

8 N 3 32 35 N 2° 57' 47 

M 0 34 53 ^ 

9 N—2 21 6 ^ 


9 our. 
— 0' 5 

1 43 


.54" 


Consequently we have 14' 48",5 for each hour, and 2",1 for. 
the second difference at 11^, leaving 14'46"y4for the change 
in the last hour. 


iv. To the proportional logarithm of the hourly change of 
right ascension, add the logarithmic secant of the decimation; 
subtract the sum from the proportional logarithm of the 
change (ff declination, and find the angle of which the dif¬ 
ference is the tangent, for the polar orbital angle, agreeing 
nearly with the angle appropriate to the star in the second table. 







t 


Qccultqfions. 

Prop* Log. 27' 49%3 

.8109 

Log. sec. 0° 35' ^ 

.0000 


*8109 

P. L. 14' 46%4 

1.0858 

Log. ta 62° 2' 

0.2749 


T. The logarithmic cosine df HHl orbital, angle added to tilie 
proportional logaritbm of the hourly motion in declination will 
give the hourly motion in the orbit, differing but little from the 
hourly change of longitude. 

Examj^k, Log. cos. 62^ fl' 9.6711 
P. L. # 1.0858 


P. L. 31' 30%3 0.7569 

'We therefore write D’s H. M. 31' 30", S. 62° 2' E. 

vi. It will also be ncccshaiy to find the difference of declina¬ 
tion at the time of the conjunction in light ascension, since this 
element will be required for the subsequent computation with 
regard to any particular ohseivation. 

Example. The moon’s All. at 11” is 172° 1' 7',7, that is, 
3' 6",5 beyond the star; then 

As 27' 49%3 P. L. A. C. 1892 Again, as 1” P.L. A.C. 5229 
To I** P. L. 4771 To 0“ 42^ P. L, 1.4290 

Sc ia T 6',5 P. L. 1.7627 So is 14' 46',4 1.0858 

To 4 1.4290 To 1' 39" 2.0377 

Now the declinetion at 11" is 49' 39',4, and consequently 
at 10" 53^* 18“, 51' 18'',4, which exceeds that of the star, 
9' 20",6 by 41' 57%8,the difference of declination. We there¬ 
fore wiitc 1822, Feb. 8, F vSii 6 «» AR. 10" 53” 18% D41' 
57",8 N. 

« 

6. Con^talkm t>f a insible Occultation. 
i. Find the moon’s altitude for the instant of conjunction in 
right ascension, and for an hour earlier or later, and compute 
the parallactic angle, fonned by tile circle of declination with 
the vertical cirale: this angle subtracted from the polar orbital 
Vot. X. M 
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angUf giveu by the previous computation, or it, 

according to the relative situation of 1|ie ;|i,|igles,^i^(^ve' 
the parallactic orbitfd angles formed by the or|^ witn ihe’Ver¬ 
tical circle. 

Bxxmplc. In the case of the occultation pf v SIj Seethe 
moon passes the meridian of Paris on the night of the; of' 
February, at it is obvious that shewiH be in tlaeJIijast 

at 11**, and that the depression by parallax will aoceleraip' 
the occultation. We therefore calculate the altitude for 10^ ■ 
53“ 18® the time of conjunction, and for 9" 5^ 18*. Now, 
the moon’s right ascension, in the former case, is 171® 58' 1", 
ot 11“ 27“ 52®, in the latter 171° 30' 9", or 11« 26“ P: the 
sun's 21" 28“ 26® and 21" 28“ 16® respectively : tlie differ¬ 
ences 10" 0“ 34®, and 10" 2“ 15®, added to the sun’s horary 
angles, make 20" 53“ 52®, and 19" 55“ 33® W., or 3" 6“ 8® 
and 4" 4“ 27® E., for the moon’s horary angles: and her de¬ 
clinations are 51' 19" and 1° 6' 6" N. Then from the Re¬ 
quisite Tables, XVI., we have 


1. IjOg rising 4.49425 

L. COS480 60'14" 9.81835 
51' 19" 9.99995 

n 20538 4.31255 


N.S. 46399 Alt 27 38 42 
L. sec. Alt .05264 

sin H. A. 46® 32' 9.86080 
coslat 9.81835 


sin P. A. 32° 38' 9.73179 


2. Lug rising 4.71336 

9.81835 
cos 1° 6' 6" 9.99992 

n 34012 4.53163 

N. S. 67255 M. A. 42° 15' 52" 

N.S. 33243 Alt. 19 25 0 

.02543 

L. sin 61° r 9.94229 

9.81835 

37° 40' 9.78607 


Now the moon being east of the meridian, the verticed circle 
passes upwards to the west of the circte, of declmatioii, and 
downwards to the S. so dial dte parallactic angles must be 
subtracted from 62° the. angle S. E. of the moon's orbit, thus. 



Qahiilation of (hcist^iom 16S 

62® i 62® 2' 

32 3€ 37 46 

pi . otbt 2d 24 24 32 

ti. ^ the proportional logarithm of the horizontal parallax, 
reduced, add the logantiunic secant of the appa* 
repl,a^tude, obtained from the approximate pandlax in sld- 
Mde ; and first the secant and then the cosecant of the paral¬ 
lactic orbital angle in each position. The first results will 
giye the parallax reduced to the true orbit, and their difference 
will give the correction of the hourly motion in the orbit. The 
difference of the second results will be the tangent of the an¬ 
gular coirectiout if the corrected hourly motion be made radius. 



Example* The proportional logarithm of the equatorial pa¬ 
rallax at 12** w 6092, increasing to 6116 m 12 hours; con¬ 
sequently at 10^ 63** it is 6090, at 9** 63**, 6088^ and 
adding 8 for the ellipticity, since the latitude is between 4?** 
and 61® (Astr. Coll. 11. ii. XIII.), we have 6098 and 6096* 
Then 


M o 
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P.L* 


5098 


5096 

tog sec 

27®30'U 

M27 . 

19® 26' . 

,.0264 

P.t* 

49^ 18" ‘ 

5625 

52' 31" 

5350 

tog sec 

26° 49' 42" 

.0495 

18® 32' 29" 

.0231 

P.L. 


5593 



Lpgsee 

29® 24' 

.0599 

24® 22' 

.0405 

P. L. 

43' 15" 

6192 

48' &: 

^ .6732 

Log cosec ^9*^ 24' 

3090 

24® 22' 

.384fe 

P. L. 

24' 23" 

8683 

21' 47" 

9172 


The differences are 4' 5r' and 2' and th^ houtly motion 
becomes 26' 39", instead of 31' 30"; hence 

P. L. 26' 39" 8296 

2' 36" 1.8403 

Log tang 5° 34' 8.9893 

62 2 

56 28 Visible polar (nbital angle. 

29 24 

23 SO Visible parallactic orbital angle. 

iii. By mean$ of tlie angles thujS found, reduce the parallax 
at the conjunction^ m right ascenalon to t]be visfele orbit, and 
to the direction perpendicular to it; and r^uce the difference 
in declination to the same directions; the aum (a difference of 

' ,, , ' - A ' j '' 

the former results, reduped into time, according to the visible 
hourly motion,, will give the time. of the nearest approach 
and the sum or difference of the latter wiU |^ve the nearest 
distance* . The hourly motion may be reduced to the visible 
orbit by increasing it in the ratio' of the radihs to the secant 
of deviation. 



qf Qecuitafions, . 1 ^ 


Example. 

1*. Ia par in eiil ^ 

am p* L. H, H. 

8296 

Log sec 23? 4^, 

.038T Log see d''36' 

.0021 

P* L. 45' 26:? 

6980 P.L:cOif.H.M. 

8275 


- P.L. f" 

4771 

cosec 23® 50' 

3935 

3504 

T. L. 20'4" 

P. L. 22' 14" 

9083 

P.L.diff.decl.41' 58" 

P.L. 49” 49* 

5579 

log sec 56P 28' 

2577 10 53 18 


P- L. 23' 11" 

8901 10 3 39 

Middler 

Log CQsec 56® 28' 

*0791 


P. L. 34' 59" 

7115 


45' 25" 34' 59" 

i 


23 11 20 4 

22 14 14 *55 

Nearest distance. 



iv. It may he necessary, in some cases, to repeat the calcu¬ 
lation of the effect of parallax at the time thus found, in order 
that the true visible motion during the interval may be em¬ 
ployed, instead of the hourly motion, and the calculations of 
the two last precepts may be repeated with the correction of the 
visible orbit thus obtained: or the whole.computation maybe 
verified by any ,of the common methods* The nearest distance, 
compared wim the moon’s apparent diamiHet corrected the 
altitude, read^y jgii^S the length of the star’s path behind the 
moon, and the visile hourly motion the correspondiiig time, 
Example. Supposing 14' 56" ^ correct distance, the moon^s 
semidiameter being IS' at noon, and diminiriiing 9" In 
^ hours, it will be id' 10", and the augmentation for 
^"idtitude 21® being ve have 15' 18" for the corrected tetni- 
diameter. 
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Diet. 

14' 65" 



S^d. 

16 28 

r t 


\ 'i 

’•v ■> 

Sum 

30 13 

P. L. 

‘ < * 

,1750 

Biff. 

23 

P.L. 

2,6717 



\ V 

"k4467 


- 

Half sum 

1.7233 

P. L« fbr 


H. M. 

3504 

P. L. semidura^u 

7“ 38® 

1.3729 



10 3 29 


Immersion 


9 55 51; 

10" 11“ 


•The Connaissance des Terns toftkes the distance 14'^, and 
the whole duration 10“ only. 


ii. Eriiors of the Lunar TABLKSi deducedfr<m AQ%% 06#fr- 
vaHous, computed bi/ order of the Board of Longitude. 



A AT. XIV. Miscellmmous InteUigmet, 

^1. MsCHANlCjAL SciBNGBi ^ 

i ' ' * 

I Optics, the Aats, ^c. 

1. On the Structure of the D/amo»d.—^Whilst making ex¬ 
periments on the optical structure of amber. Dr. Beewst^ was 
led to compare it witli the diamond. He found some singular 
analogies in the two substances, but one diamond which he ex¬ 
amined presented a new phenomenon of a most unexpected 
kind, which Dr. Brewster observes, is the only fact in the na¬ 
tural history of this body that promises to throw light upon its 
origin and mode of formation. The same phenomenon occnia 
also trith amber. It is the existence of small portions of air 
within both substances, the expansive force of which has com¬ 
municated a polarizing structure to the parts in immediate con¬ 
tact with the air. This structure is displayed by four sectors of 
polarized light encircling the globule of air, and can be pro- 
duceil artificidly either in glass or in gelatinous masses, by a 
compressing force, propagated circularly from a point. It is ob¬ 
vious that such an effect cannot arise from any mode of crystal- 
tizadon; and if any proof of this were necessary, it might be 
suibeijent to state, that I have pever observed the slightest trace 
of it in mOTe than 200 mineral substance's which 1 have ex¬ 
amined, nor ip any of the artificia) salts foraied from aqueous 
solutions. It can, therefore,, arise only from the expansive 
force ^ exerted^ by the included air*on the diamond and the pm- 
feer, when rfsiy were in such 6,soft state as to be susceptjSbU cf 
compression frtm so small ei^forc^e. That this compressible 
state of the diamond could pot arise from the acHion of hept is 
manifest from the nature apd the V^ent formation of the soil ih 
which it IS fouM; that it cduldi not exist in a mass formed by 
aqueous depos^on is still £aore obvious; and hence we are 1^ 
to conclusion, rendered probable by other analogies, that the 
dfcfaipmd originates like amber from the consolidation of,peThaps» 
vegetable matter, which gradually acquires a crystaUine form by 
the influence of time, and the slow action of coiiiOBCular forces.** 
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Theaejemlts were obtained with, dH^saonda ijes’^^aily crys'; 
taUized, but on exnnuaing 5fo* AUon'e, ediieothnii Dr. Brewater 
found one of ^ ,|>erfectl^ ootoediil form* havatg aame 
structure^ and, eontabmg aleo €ui 'air4nidi4Ma of ccmsiderabla 
size, which had produced, by its expansion,'the pelartmg staruo* 
ture already described. JE^n.,PhU*Jwrnal, iii. p. 98, ' < 

3. f^rtco-Jfe/eoroZo^tcoZ Questioii^—^The following Bulgeet has 
been given by the cIms of mathematics in the Boyal Academy 
of Sciences of Prussia: 

** *^0 give u mathematical explanation of the luminous and co<- 
loured crowns, which are observed at times round the son and 
moon, conformable to experiments on light and the cmistitution 
of the atmosphere, and in accordance with observations of the 
phtaenomena made with as much precision as possible.” 

M^moircs cannot be received after March, 1823. The prize 
is fifty ducats, and will be adjudged at the public sitting, on the 
anniversary of Leibnitz, on the 3d of July following. 

3. Double Refraction of Minerals .—^The means of ascertain¬ 
ing the double refraction of substances are very simple; the 
two following are quoted by M. Soret :—** Two plates of fqpr- 
msline, cut parallel to the axis of the crystal, and placed cross- 
ways, so as to absorb all the light, form the apparatus. The sub¬ 
stance to be examined is to be placed between the plates ; if it 
is doubly refractive, the light re-appears through the tourma- 
lii^s; if not, all remains dark.** ^ < 

The other method is to place the crystal to be examined over 
ahble in a card, ^d examine the'^ght transmitted through it 
by an achromatic prism' of Ibeland spar. If the two images 
produced are differently coloured it indicates double reflation. 
Journal de Physique^ xc. p. 363. ‘ 

4. Restoration of ike White in Putnriuy.-iM. Theiteltd* has 
lately applied his qxygen^ed water with great success td the 
li^. It is .constantly happening in paintings where the white 
used is prepared from lead, that sulphurous vapours change the 
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and f»der H oir black. < Famtiii^ of the first mas- 
traa are fr^uentfy bjwed dfll^s effect, being 

biot^, as it 'wbie,’ irith spots of colour, wlddi spoil the ef¬ 
fect. Ab artist at srho possessed a design of Raphaers 

thus dssigaredj and ahovas too carefh! of Origthal work 
tore-pamt the places, ^plied to M. Th^itltfdi fbr diamical as¬ 
sistance. That chemist during his attempts, remembering the 
sdfect-of pxyg^ated water in converting the black snlpliiu'et 
lead into a white sulphate, sent some water, Very slightly oxy¬ 
genated, to the artist, who, by applying it with a pencil, in¬ 
stantly removed the spots, and restored the white. The fluid 
was so weak as to contain not more than five or six times its vo¬ 
lume of oxygen, and had no taste. Paper coloured by a slight 
dot bistre was not at all altered by it.—tdnnoies de Chmict 
xiv. p. 221. 

5. Distant Visibility of Mountains. 


Himdldya mountains.. 

< Biatiince la 

AutboritiaB. Miles. 

. Sir W. Jones 244 

Mount Ararat, from Derbhcnd..... 

>. Bruce 

240 

Mowna Roa, Sandwich Isles (53 leagues) 

180 

Chimborsao (47 leagues) . 

• • 

160 

Peak of Teneriffe from South Cape 


of Lanserota.. 

• 

135 

Peakof Teneriffe from ship*s deck,. 


115 

Peak of the A:^res.. 

DonM.Cagigal 

126 

Temaheud 

. Morier 

100 


• Dr. Clarke 

100 

Adam*s^a£ 

• 

fl5 

Ghaut at the back of Tellichery ., 


94 

Golden Mount from diip*8 deck •. 

• 

. 93 

Pulo Pera from the top of Penang 

• 


The Ghaut at Capo Comorin .... 

• 

73 

Pulo Penang from ship's deck «•«. 

• 

53 


The last six observations, and that of the Peak of Tmierifie, 
were made by a writer in the Calcutta MoniUy faumal. 
first of the Peak of Tenwiffe is from Hvmboldft Pkrsanal 
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ratioe^ i. p. 98. I'he P^ak of the Asoree fi<oin the same volume, 
p, 99» note. Phil. Journal, iii. p. 192. 

* ,4 £^' . ' 'i 

41 ' 6. Earthen-ware Reftedhfrs. 

To the Editor of the Quarterly Journal of SciEitcE, 

Sir—1 have great pleasure in informing you, that we have 
adopted some of the reflectors proposed by Mr. Mil}ingtoii,jEmd 
described in your fifth volume, to the gas lamps in our city, 
and And them attended with such advantages, as to induce me 
to write to you on the present occasion. They are made of 
earthen-ware, with the common white glaze, are about eleven 
inches diameter, and cost about seven shillings a dozOtu They 
not only considerably increase the light, but materially contri¬ 
bute to the protection of the head of the lump, by preventing 
its being unsoldered, or injured, by the flame; and I am per¬ 
suaded, that if known, they would be duly appreciated, and ge¬ 
nerally adopted. I am, Sir, yours sincerely, 

Charles Wilkinson. 

Bath, April 20, 1820. 

7. Gets rufie.—Mr. Phipson, of Birmingham, in-order to .ob¬ 
viate the effects produced by the action of gases on copper or 
brass pipes, through which they pass, has adopted the plan of 
lining tiiem with lead. A tube is formed of rolled copper, by 
drawing it through a plate, and the edges are soldered together, 
so as to form a safe joint, the superfluous solder is dressed off, 
and the tube again drawn; a piece of lead^pe is then drawn 
through a plate on a mandrill, of the dialler of the tube re¬ 
quired, and placed within the copper pipe; then by passing 
through it a conical mandrill attached to a. rod, the lead {df 
forced against the inner surface of the copper tube, so aa to k^ve, 
them in perfect contact; or sometimes a lead pipe is prep«|i^ 
on a mandrill, of the diameter of the tnl^c required, and a 
per pipe, already soldered, drawn it; they are then .passed 
both together on a mandrill through a draw-plate, so as to. 
the two into complete contact. The lead pipe is proof 
ast the actios of gas, and the copper pipe, at the same 
ko^t it supports tiid defends it, makes a better appearance. 
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1. Veratrinef a new^V^eiable Akedi^M. M. Fellelieir und 
CaventoU} have heen actively engaged in searching amongst 
those vegetables which possess strong powers over the animal 
system, for new alcalis or, other principles; they have lately 
succeeded in finding one in the veratrum sabadUlOj or cevadilla, 
the veratrum aUmHi or white hellebore, and the wlcMcum 
autumnalef or meadow saffron. It is an elcali, and has been 
named Veratrine, 

The substance principally acted upon, was the seed of the 
cevadilla. Ether separated from them a yellow,'greasy, unctuous, 
acid substance, being a mixture of elaine, stearine, and a pe¬ 
culiar acid. The acid was obtained by distilling the substance, 
saturating the portion that passed ovijv with barytes, evaporating 
to dryness which produced a white salt, adding phosphoric acid 
which caused the appearance of crystals, and distilling at a 
low heat, when the acid passed over. This acid Is crystallizidile, 
soluble in water, fusible and volatile at a low temperature, 
soluble in ether and alcohol, and forms salts with bases. It 
has been called the Cevadic add, 

' The seeds were then acted on by boiling alcohol, whicli, as 
it cooled, deposited a little wax. The solution was evaporated 
down to an extract, re-dissolved in water and again concen¬ 
trated by evaporation during which, a portion Of colouring 
matter fell. Acetate of lead was poured into the solution, and 
an abundant yellow precipitate fell, leaving the fluid nearly 
colourless.' The excess of lead was thrown down by sulphu*^ 
retted hydrogen, and the filtered liquor concentrated by 
poration, was treated with magnesia and s^ain filtered, 
'fhe precipitate boiled in alcohol gave a solution wluch, on 
evaporation, left a pulverulent matter, extremely bitter, and 
with decidedly alcaline characters. It was at first yellow, but 
by i^ution in alcohol and preci{fitation by water, was obtained 
in a'fine white'powder. 

Ihe precipitate by the acetate of lead,^h examination, gave 



172 


Misceliaaeous IntelHgenee, 


g^lic ftcidr hence it is conduded that the new aleali existed in 
the seed as a gdiate. ^ 

Fsfotnne wa# rfound in thf ^er fdant^.i^befote^xnaitiened. 
It is white, pulyerulent, has no odouf^ l^t excites violent 
sneezing* It is very acrid but not bitt^; it produced vidoit 
vomitingps in very small doses, and acccmUng to sonm.experi^ 
ments, a few gre^ may cause death. It is very little soluble 
in cdd water, bailing water dissolves about pait^ and 
becomes acrid tp the taste* , It is very soluble in alcohd, and 
rather less soluble in ether. It fuses at 50°C=:122*’Fahrenheiti 
and tbep appears like wax; on cooling it becomes an amber- 
coloured tranducid mass: heated more highly it swdis,decom< 
poses, and bums; decomposed by oxide of copper, it g^ves no 
trace of nitrogen. It acts on test papers like an dcali, and 
forms uncrystallizable salts by evaporation; these salts sy[>pear 
like a gum. Ihe super-sulphate only seems to present 
crystals. Strong solutions of these salts are partially decom¬ 
posed by water; veratrine is thrown down and the solution 
becomes acid. The sulphate appears composed of 

Veratrine.193.723 ...... 100 

Sulphuric acid. 6.227 •«• • ^ • 6.6441. 

but excess of acid was present, and supposing it an acid salt, 
and in analogy with those of brucine, the neutral salt will be 
Veratrine 100 

Sulphuric acid •. 3.322 

The muriate contains 

Veratrine.. 95.8606 100^ 

MuHaticacid .« 4.1394 . 4.3181. , 

Iodine, by acting on veratrine, produces an hydriodftte and 
an iodate; chlorine produces a muriate and a chloratei 
Ultimately, cevadilla was found to. contain elaine^^ at^urtne, 
cevadic acid, wax, acid gallate of veratrine, yellow colouring 
matter, g^um, lignin, and ashes. , - * 

White hellebore on analysis, in the same manner gave vm^ 
nearly the same results. Starch was found in it; hi addition to 
tim-other principles, and the ashes varied a little in the salts 
dnntained. Bott contamed carbonate of lime, phosphate 
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of lime, carbc^ftte cif sil^; Oie first also, muriate of 

potash; and the vMte hellebore sulphate of Bme. 

The oolebki^>wae^^cmnxu&d. pvedsely in the smne manner, 
and gave the s^oe 'Tesvdts, with the addition, however, of 
inuUae. The ashes were in such small ;<|uantity as to be 
negle(^tod.pi«)ri4i»fllss de Cowrie, iv» p^ 69.' 

^Pr.'lifeitf^er, also claims to hare discovmed in oeiradiila, a 
new alcidi. He prepares it by making a tinotmre of the seeds 
with moderately strong alcohol, evaporating till a resinous 
matter remains, and rubbing the matter down with water; to 
the brown liquid obteuned by filtration subcarbonate of potash 
is added, till precipitation ceases; the precipitated matter is theft 
well-washed , in water and dried de PAamacie, Mai, 

1820. 

2 . Benzoic Acid.-^M, Vogel has found this acid in the tonquin- 
besm between the skin and the kernel. It occurs in the form 
of crystals; these melt, at a moderate heat, into a transparent 
fluid, which on cooling forms a crystallized mass. At a higher 
heat it sublimes and forms fine brilliant needles, which are 
sinular in smell to the bean. A concentrated solution of them 
in alcohol reddens litmus paper, and becomes milky with 
wider. They form a salt with ammonia which precijutates iron 
of a brown colour. In fine, they are crystallized benzoic acid. 

M. Vogel has also found the same substance in the flowers 
of the trtfoUum melihtus officinalis. He obtained it by di¬ 
gesting the flowers in pure boiling alcohol; on cooling a fatty 
substance falls, and in two or three days long crystals of 
benzoic add< To separate these substances they are digei|ted 
in boiling water, and the liquid filtered, the acid passes through 
in solution, and when slightly evaporated yields the benzmc 
acid in crystals. 

• , 'Si * 

* 

3. Antisq)tic Power of the PyroSgneou& jfcid.—Results of 

scnne experimeg^tSj made by Mr. W. Ramsey.—See Edinburgh 
PAtl*/omwaZ, iii«,p'>21. . 

. A number of herrUigs were cleaned on the lOfli of July, 1819; 
and without beii^ salted, were immersod for three hours in 
distilled pyroligneous acid, specific gravity 1012. When 
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Withdrawn th6y were softraftd, and not so firm os fish tkken Oiff 
of common picklS; Ihoy were linng In the shade;' July and 
August were hot mondis, but die^ WnHIngs had lid signs of pu> 
Uefactioti about them, but had a ¥ery whdiesome sidell com* 
bined with that of the add. One being brdled the empyreumatic 
smell was very strong. ‘The rest, ader six months, Were in 
complete preservation. 

It was afterwards found thsd the period of immersion had 
been too long. If the fish are simply dipped in acid of specific 
gravity 1013, and dried in the shade, it is sufficient for their 
preservation; and such herrings, when boiled, aterery agreeable, 
&d have not the disagreeable empyreuma'of the former. 

^ A number of’ haddocks were cleaned, split, ahd slightly 
sprinkled with salt for six hours; then being drained, they -were 
dipped for about three seconds in pyroligneous acid,, and hung 
in the shade for eight days. On being broiled^ they were of 
an uncommonly fine fiavour, delicately white, and egual to the 
nighly esteemed Finnan haddock. 

Herrings were cured in the same way as the haddocks. 
After being dried in the shade for two months, they were equal 
in quality and flavour to the best red herrings. The fish re¬ 
tained the shining and fresh appearance they had when tahen 
from the sea. 

A piece of fresh beef was dipped for one minute in pyro¬ 
ligneous acid of specific gravity lOV^, in July 181^. On Mardi 
4, 1820, it was as free from taint as when first immersed. 
No salt was used in this experiment. A piece of beef was 
dipped at tire same time in pure vinegar, of specific gravity 
1009. It was perfectly free from taint on the 18th of November. 
This experiment indicates antiseptic powers in pure vinegar; 
some haddocks were cured with it, which remained free from 
taint, but when cooked had an insipid toste. 

When beef is partially salted^ and then steeped fkr 4 short 
time in the pyroligneous acid, after being drained and c^ke^, 
it'has the same flavour as Hamburgh beef. 1^’as no 

doubt, that with proper modifications, the'usb of tHe acid m^ay 
be extended to the preservation of every species of animal food. 
In order to ascertain whether the volatile oil in the pyroligneous 
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ftcid, or the acidit8elf,wa»theagentwhich preventedputrefactiott, 
Mr. Ramsey dippsd haddocks aiul fresh beef in pure vinegar of 
spectfio gravity When Ash were allowed to remain in 

the vinegar a.few minntes*; he observed that the muscular fibre 
was immediatdy acted on, a partial solution of the fish took 
placet and the acid became milky. When vtn^^ a stronger 
quality was used, the fish was entirely disrolved, particularly if 
aided by heat. Both fish and beef which were dipped in vi¬ 
negar, of specific gravity 1009, and which were afterwards dried 
in a summer heat, remained for a long time after perfectly free 
from taint. 

Mr. Stodart has repeated some of these experiments, and 
especially those-relating to the haddocks, with perfect success 
in London. 

4. Purification of Pyroligneous dcid—-M. Stotze, of Halle, 
has discovered a method of freeing the vinegar Of wood from 
its impurities, by treatment with sulphuric acid, manganese, 
and common salt, and subsequent distillation. He obtained a 
prize from the Royal Society of Gottingen for the discovery. 

He has also added to the verifications of the antiseptic 
powers of pyroligneous acid, and has converted bodies into 
mummies by continued treatment with it. 

5. Acids of Manganese .—^Thc results of some experiments 
made by Hr. O. Forsbhammer, on the chamseleon mineral, 
induce thatchemist to believe that there are two acids which may 
be fbnned by the combination of manganese and oxygen, These 
exist in cepabination in the green and red chamteleon; the %Bt 
being a compound of manganescous acid, and the other of man- 
ganesic acid. M. M. QheviUot and Edwards w'ere the first who 
described the property manganese has of forming an acid emn- 
pound with oxygen, but they considered the red chamseleon as a 
neutral salt, and the green chamseleon as a sub-salt of the same 
acid. 

Hr, Iforshhammer's experiments are published in the Annals 
of PhUooophg, 16, p. 190. Some of them have been selected and 
abridged beneath. A solution of green chamseleon was prepared 
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by ignitiDif'potash with per*oxide-of maaganefe, and dUsolfi}^ 
in water. After aolirtion a denb-opde ^eipitined, oxygen baving 
been transferred to that part dko^ved. The gre^ 

Bohition soon became red, and deppi^d dent-oxide of a brown 
oolonr. * . , , 

Solution of pure pptasl^ added to the redeplntion of chamsoleon, 
did not change the colcnv; l^t the. least drop of idofd^ol 
immediately made it green, and onpugh were givmi, a beauti¬ 
ful colour was produced. If too much were added, all.. colour 
disappeared, and deut*ojdde of manganese reqaalned. 

Hence the difference between the green endued cbamselecms 
appears to depend upon the quantity of oxygen combined with 
the metal. In forming green chamaaleon, a part of the per^oxide 
used is reduced to deut-oxide, and a part raised to the state of 
an acid, forming the green compound with potash ; this green 
compound gradually changes; the acid in it divides into two 
parts, one of which is reduced to deut-oxide, yielding up its 
oxygen to the other which forms an acid more oxygenated than 
the first, existing .in the red compound. Alcohol, when added, 
deprives this acid of oxygen, converting it first into the acid in 
the green chamsleon, and then into deut-oxide. 

Solution of potash, containing the powder of carbonate of 
mangfmps^, was poured into a portion of the red solution; the 
colour became green, and the prot-oxide of the carbonate be¬ 
came deut-oxide. , If too much of the carbonate .were added, the 
whole became deut-Qidde. ^ 

The acid in the green chamceleon» Dr«,> Forshhammer has 
called manganeseous acid; tliat in the red manganesic acid. 
The manganeseous acid is very easy .of decompositioin when 
combined with potash it forms a sub-mauganeshe, and when¬ 
ever the potash is saturated, or its apl^n weaker^ed, the ^man* 
ganeseous acid is decomposed into deut-oxide of manganese^ > 
manganesic acid: hence the changes pf the chum^eoa. 
A green solution exposed to the air turns red by the abso^^on 
of carbonic acid, which precipitates deutroxide of mungouese* 
Acids have the same effect, and even water also.jin great quan-. . 
tity, by weakening the power of the alqali. When the red 
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colour is changed to green, it is in consequence of tJie presence 
of some body absorbing oxygen, as alcohol, protroxide of manga¬ 
nese, ^c.; and phevreul has shewn that even filtering through 
p«per will have the samo'efFect. 

In attempts to get the manganesic acid pure, a solution of the 
mang^nesiate of potash was prepared by passing carbonic acid 
through the greeti solution, and when filtered, sulphuric acid 
was added to it; this spontaneously evaporated, gave crystals of 
sulphate, mahganesiate, and bi-sulphate of potash. As in this 
experiment it was'^evident that if sulphuric acid at all decbm- 
p6sed the manganesiate, it only did so to form bi-sulphate of 
potash; it proved that no pure manganese acid could be ob* 
tained in this manner. A solution of sub-manganesite of potash 
was then prepared, and nitrate of lead in solution added to it, 
which threw down a brown powder, and instantly destroyed the 
green colour. This brown powder was washed, and then care¬ 
fully mixed with sulphuric acid, diluted \<rith ten times its 
weight of water, a portion of the brown powder being preserved 
to neutralize any excess of acid on the powder. 'Fhe powder 
must not be dried before the acid be added to it, and long di¬ 
gestion is necessary for the complete combination of the acid 
and the lead. In this process the prot-oxide of lead is changed 
into per-oxide by the mangancseous acid, which itself becomes 
deut-oxide ? and the two combine, forming the brown powder. 
On adding sulphuric acid the per-oxide of lead is decomposed 
to form sulphate of lead, and its oxygen combining with part of 
the deut-oxide of manganese converts it into manganesic acid ; 
this is obtained by decantation, in a separate state. 

The manganesic acid thus obtained is in solution 1 ; it is of a 
beautiful red colour, and sharp unpleasant taste; it stains the 
skin and other animal and vegetable substances of a fine brown 
colour; it destroys tlie colour of litmus paper rendering it 
brown by depositing deut-oxide, and would bleach well but that 
the oxide deposited is of a brown colour itself. When evapo¬ 
rated and heated it decomposes, forming brown oxide of manga¬ 
nese, apd. giving a smell like that of an excited electrical 
machine, and the same smell is produced from it by exposure 
Vo]L. X. X 
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to the sun. When heated with muriatic acid it is entirely decom¬ 
posed -and reduced to prot-oxide, which combines with the acid. 

Alcali is not required for the formation of n^jinganesic acid; 
hydrated per-oxide of lead, sulphate of manganese, and sulphuiic 
acid, will produce it on mixture, but it is then difficult to free it 
from suljdinric acid. Also, when chlorine prepared from the 
per-oxide of manganese is passed into a solution of potash, the 
chlorine volatilizes a small portion of per-oxide of manganese, 
and converts it, when acted upon by the potash, into manganesic 
acid, which combines with the alcali. Again, when chlorine was 
passed through water containing per-oxide of manganese, and 
potash added to this saturated water, after separation from, the 
excess of oxide, a small quantity of dent-oxide was precipitated, 
and the solution became red. 

All the oxides of metals seem either to form soluble com¬ 
pounds of a red colour with the manganesic acid, or to decom¬ 
pose it, in which case the oxide added is converted into per¬ 
oxide, and the acid into deut-oxide. The brown powder thus 
obtained by lead is soluble in cold nitric acid with a brown 
colour, when heated it turns red. Hence the brown powder is a 
chemical compound of the per-oxide of lead, (acting as an acid,) 
and the deut-oxide of manganese, for neither of these bodies 
alone are soluble in nitric acid : when heated to the temperature 
of bailing water, the oxygen of the per-oxide goes to the man¬ 
ganese, and converts it into manganesic acid. 

By igniting nitrate of barytes with oxide of manganese, and. 
washing the green powder thus obtained with boiling water, 
a manganesite of barytes was obtained. It has a beautiful eme¬ 
rald green colour, and when dry, is very little altered by the air. 

I he mangancscous acid was analyzed by adding to a certain 
quantity of the green charaaDleon, nitrate of lead; this threw down 
the brown powder, which contained both the manganese and the 
oxygen of tlie manganeseous acid, and prot-oxidc of lead. This was 
distilled with certain precautions witli bi-sulphatc of potash, and 
the oxygen evolved estimated, it equalled 4.82 French duode¬ 
cimal rnbir inchrs, at a temperature of 10° centigrade, equal, 
■according to Biot, to 0.i:^030.>7 grammes, {1.7127 gr.). The 
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salt ID the retort was then dissolved by water, the sulphate of 
lead separated, and the manganese precipitated by carbonate of 
potash: this heated gave 0,282 grammes, (4,3^6 gr.) deut^ 
oxide of manganese, these are considered as equal to 0,261 
prot>oxtde, which vrere united with 0.1303 of oxygen in tbe acid. 

Dr. Forshhammer then states the composttioa of 4 oxides of 
manganese. The sub-oxide 100 metal +20.576 oxygen; the 
prot-oxide 100 metal +31.29 oxygen; the deut-oxide 100 
metal +42,04 oxygen; and tlie per-oxide 100 metal +62.819 
oxygen; the numbers for tbe oxygen being nearly as 2,3,4, and 6. 

The manganeseous acid consists of 100metal,and 96.847,oxy¬ 
gen, which is nearly as the number 9. But Dr. Forshhammer thinks 
that from the action of water, ^c., the green chameeleon already 
contains a small portion of manganesic acid, and that the man- 
ganesite of potash in solution is, when pure, of a blue colour; a 
colour sometimes obtained in preparations of chamaeleoii. In this 
case the proportion of oxygen would be less, and is placed by 
Dr. Forshhammer at 8. 

The manganesic acid was thus analyzed. A solution of green 
manganesite of potash was made, and converted by carbonic 
acid into manganesiate, in doing which 136 of deut-oxide fell. 
The manganesiate was decomposed by alcohol, and gave 214 of 
deut-oxide. In the preceding analysis ,282 deut-oxide, +,1093 
oxygen, gave manganeseous acid; hence ,I36+,214=:,350 
deut-oxide would have ,1354 oxygen in the acid of the green 
manganesite used aboveand litis same quantity of oxygen, with 
the ,2^14 of deut-oxide, would exist in the red manganesiate after 
the action of the carbonic acid. The ,214 equals ,1506 manga¬ 
nese, and ,0634 oxygen, which, added to the other quantity of 
oxygen, gives ,1988. Hence manganesic acid is composed of 
100 metal +132 oxygen, which approaches to the number 12; 
and considering the difficulty of the analyses, and small quan¬ 
tities of the substances, may be considered a near approximation 
to the truth. 

6. On tTie Fereo-pruss^iates. —M. Berzelius, in a letter to 
M. Berthollet, says, that in the ferro or ferrngitieous pm Ablates, 

N 
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the iron is always in the state of protoxide, and that the other 
base contains twice as much, oxygen as the prot-oxide of iron. 
The acid of these salts is the prussic, composed as M. Gay 
Lussac has described. Those ferruginous prussiates which 
effloresce, such as those of potassa, baryta, and lime, lose 
their water in, a vacuum at the temperature of the air. The 
effloresced salt is no longer a prussiate but a double cyanuret, 
containing neither oxygen nor hydrogen. When the double 
cyanuret of iron and potassium, or of iron and barium, are 
burnt by black oxide of copper, the resulting gas contains 
three volumes of carbonic acid gas, and two volumes of nitro¬ 
gen ; one volume of carbonic acid gas remains with the base, 
and forms with it a kind of double salt, composed of carbonate 
and cuprate of potassa and baryta. The double cyanuret of 
iron and lead, gives gas in the proportion of two volumes of 
carbonic acid to one volume of nitrogen. In these combustions, 
only traces of water are obtained, which are inseparable from 
the pulverized substances. The ferruginous prussiate of am¬ 
monia cannot be reduced to a cyanuret. It is composed of 
prussiate of prot-oxide of iron and prussiate of ammonia. 
When distilled, it gives prussiate of ammonia, and a little 
water, formed by the conversion of the prussiate of iron to 
cyanuret; the cyanuret then becomes decomposed, and gives 
nitrogen gas, leaving a carburet of iron composed of four 
atoms of carbon and one of iron. When this carburet is 
heated red, it takes fire, and appears to bum as if in oxygen 
gas, though it is surrounded by nitrogen, and suffers no 
alteration. The incandescence is analogous to that exhibited by 
oxide of chrome, oxide of iron, zirconia, l-c., when heated 
red. The same phenomena may be remarked in the distil¬ 
lation of nearly all the ferruginous metallic prussiates, but 
.with none of tViem is it so brilliant as With the ferro-prussiate of 
ammonia. Nearly all the ferruginous pmssiates dissolve in 
concentrated sulphuric acid without decomposition. On at¬ 
tracting water from the air, the acid frequently deposits 
crystals of a combination of sulphuric acid witli the prussiate 
an arid salt with two bsiscs and two urirls. M. Berzelius 
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thought at first, that these salts were formed of cyannrets and 
sulphuric acid, but as the acid prussiate of the prot*oxide of 
iron (ferro-prussic acid of Porret,) produces the same phee- 
nomenon, it appeared evident that the bases were oxidated, 
and that the cyanuret was combined with hydrogen. These 
results make part of a long Memoire which will appear in the' 
M^moires de VAcademie.-—An7mles de Chim. XIV. p. I 9 O. 

7. Preparation of Pho^horm.-^M. Julien Javal, - in pre¬ 
paring phosphorus lately, observed, that failure took place to 
a certain extent, when phosphoric acid was used, in conse¬ 
quence of the volatility of this substance at high temperature^. 
On making the phosphoric acid into bi-phosphate of lime, the 
process went on well again. As a practical result from his 
experiments, he advises that on adding the sulphuric acid to 
the burnt bones in the usual way, only two of the former should 
be put to five of the latter, in which case a proper bi-phosphate 
of lime will be obtained. If, by any accident, the prepared 
bi-phosphate i^hould contain an excess of acid, or rather free 
acid, tlien he finds it necessary to cover over die mixture of it 
and charcoal, when in the retort, with a stratum of charcoal 
alone, and to get this part of the retort hot before the lower. 
With these precautions the phosphoric acid which rises is 
decomposed in passing through the hot charcoal, but other¬ 
wise it will be condensed, unacted on. 


8. Metallic Vegetations. —“ M. Goldsmith places a fe,yr filings 
of copper and of iron on a glass plate, at a certain distance 
one fromother. He then drops a little nitrate of silver on 
each parcel; the silver soon begins to precipitate, whilst the 
iron and copper oxidiise, and become coloured; then, by a 
small wooden point, the ramifications arc arranged at will, 
whilst the flame of a* taper being placed under the plate, in¬ 
creases the evaporation, facilitates the re-action of the sub¬ 
stances, bladcens the lower side of the plate, and thus forms 
as it were a design.*'— Annales de Chim, 14. p. 84. 


9. Muriate of Potash in Rock In consequence of 
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Dr. Wollaston's discovery of the eiustencc of muriate of potash 
in sea-water, Dr. Vogel has been induced to search for it in 
common salt, either from salt springs, or from its native beds. 
Salt from Hallein and from Berchtesgaden, and the brine from 
Rosenheim, all yielded a precipitate with the solution of plati¬ 
num. The simple solution will in no case do this, but when 
evaporated, until much of the salt has fallen down, then a 
precipitate may be produced. In testing sea-water for potash, 
it is also necessary to evaporate till almost all the salt has 
fallen down, and then no difficulty occurs in detecting the 
potash by muriate of platinum. 

c 

10. Iodine in Marine Animals. —M. Chevrcul, whilst engaged 
in some experiments in animal chemistry, discovered the pre¬ 
sence of iodine in the bones of the head of the crab, and of the 
large lobster, (homard,) but could find none in those of the 
common lobster. 

11. Fulminating Mercury.^Bctween 100 and 150 grains of 
fVilminating mercury, on a piece of paper, werfe lying on a 
wooden waiter an inch and a half thick, and covered by a glass 
jar, abundance of glass apparatus lying about. A small portion 
of the same powder was fired at a few feet distance by a hoi 
coal, and burnt without explosion. By some unknown means, 
that under the jar exploded ; it slightly raised the jar without 
breaking it, but the jar broke in falling, and it disturbed none 
of the apparatus around. The wood was perforated by a 
hole as large as the hand. 

12. Test for Copp&r^~-^M. Pagenstecher of Berne has de¬ 
scribed a very sensible test for the presence of c(^per. llie 
tests already possessed by chemists for this metal are very de¬ 
licate, and not few; but still every addition to this branch of 
chemical knowledge is important. He s*ays if we drop into a 
newly-prepared tincture of ^aiacum wood, a concentrated 
solution of a salt of copper, the mixture instantly assumes a 
blue colour. This effect does not take place when the solution 
is very weak, as when there is not above half a grain of the 
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salt to an ounce of water, but then by the addition of a few 
drops of prussic acid, the blue colour is immediately deve¬ 
loped of great purity and intensity. This colour is not per¬ 
manent, but sooa passes to a green, and, at lehgth, totally 
disappears. In want of prussic acid, distilled laurel water, or 
that of plum or black>cherry kernels, may be employed. This 
re-action succeeds, when the proportion of salt to the fluid is 
not more than a -o-Vo'iy • *^“8 proportion no other test, whe¬ 

ther the prussiates of potash, soda, or ammonia, will develope 
the least indication of the presence of copper." 

In using tincture of guaiacum, as a test for copper, t^are must 
be taken that no other bodies are present which turn it bltilb. 
Annedes Ocnerales dcs Sdencest ^c. 

?* 

13. Process for ■procuring pure Zircoma.—Powder the zircons 
very fine, mix them with two parts of pure potash, and heat 
them red hot in a silver crucible for an hour. Treat the sub¬ 
stance obtained with distilled water, pour it on a filter, and 
wash the insoluble part well; it will be a compound of zirconia, 
siiex, potash and oxide of iron. Dissolve it in muriatic acid, 
and evaporate to dryness, to separate the silex. Re-dissolve 
the muriates of zirconia and iron in water; and to separate the 
zirconia which adheres to the silex, wash it with weak muriatic 
acid, and add it to the solution. Filter tlic fluid, and preci¬ 
pitate the zirconia and iron by pure ammonia; wash the preci¬ 
pitates well, and then treat the hydrates with oxalic acid,. 4 ^pil- 
ing them well togetlier, that the acid may act on the iron, re¬ 
taining it in solution whilst an insoluble oxalate of zirconia is 
formed. It is then to be filtered, and the oxalate washed, uiltil 
no iron can be detected in the water that passes. The earthy 
oxalate is when dry of an opaline colour; after being well 
washed, it is to be decomposed by heat in a platinum crucible. 

Tlius obtained, the zirconia is perfectly pure, but is not 
affected by acids. It must be rc-acted on by potash as before, 
and then washed until the alcali is removed. Afterwards dis¬ 
solve it' in muriatic acid, and precipitate by ammonia. The 
hydrate thrown down, when well washed, is perfectly pure, 
and easilv soluble in acids. 
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This process belongs to M. M. Dubois and Silveira. See 
Annates de Chim, XIV. p. 110. 

14< On Artificial Gems.—M. Douauit-Wieland, in an experi¬ 
mental memoir on the preparation, of artificial coloured stones, 
has given the following directions and proportions, as better 
tlian those before known. 

The base of fdl artificial stones is the stras$(paste)i which he 
called fondant, when uniting it to metallic oxides to form the 
imitations. When worked alone it imitates brilliant and 
rose diamonds. 

* The paste is composed of silex, potash, borax, oxide of lead, 
and sometimes arsenic. The silex should be perfectly pure; if 
obtained from rock crystal that is the case; if obtained from 
sand, though of the whitest kind, it ought first to be washed 
with muriatic acid, and then with water. The crystal, sand, 
or flint, should be heated red hot, quenched in water, dried, 
powdered fine, and sifted. The potash should not be mixed 
with other salt; it ought to be the finest pearlash, or else pure 
potash, by alcohol. The borax of the markets gives a brown 
glass ; the crystallized boracic acid, from the borax of Tus¬ 
cany, should be preferred. Tlie oxide of lead should be per¬ 
fectly pure ; if it contains an atom of tin, the glass will be 
milky. Red lead is preferable to the best litharge, or even to 
the ceruse of Clichy. It should be analyzed before being 
used. The arsenic should also be pure. 

Hessian crucibles are better than those of porcelain, for though 
they sometimes colour the matter more, they do not break or 
run so soon. Either a potter’s or a porcelain furnace, may be 
used, and the fusion should be continued 24 hours ; the more 
tranquil and continued it is, the denser the paste, and the 
greater its beauty. The four following receipts have given 
good paste : 

No. I. ' i 

Graittf. Gnina. 

Rock crystal.,,. 4056 Borax.. 276 

Minium^6300 Arsenic,,,,**** 12 

Pure potash ...• 2154 
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No. 11. 


Sand.. 

3600 

Borax 

. 360 

Ceruse of Clichy 
Potash.. 

8508 

1260 

Arsenic .. 

. 12 

Ko. m. 

V 

No. IV. 


Rock crystal... 

. 3456 

Rock crystal ,. 

3600 

Minium. 

. 5328 

Ceruse of Clichy 

8508 

Potash . 

. 1944 

Potash. 

1260 

Borax. 

. 216 

Borax . 

360 


Arsenic 


6 


Topaz. 


Very white paste. 1008 

Glass of antimony. 43 

Cassius purple .. 1 

Or, 

Paste .. 3456 


Oxide of iron, called Saffron of Mars 36 
Ruby. ^ 

M. Douault-Wieland succeeded in obtaining excellent imita> 
lions of rubies, by acting on the topaz matter. It often hap¬ 
pened that the mixture for topazes gave only an opaque mass, 
translucent at the edges, and in thin plates of a red colour. 
One part of this substance being mixed with 8 parts of paste, 
and fused for 30 hours, gave a fine yellowish crystal like paste, 
and fragments of this fused before the blow-pipe, gave the 
finest possible imitation of rubies. The result was always the 
same. 

The following are proportions also for rubies : 


Paste . 2880 

Oxide of manganese... 72 

Emeeald. 

Paste.;... 4608 

Green oxide of pure copper ... 42 

Oxide of chrome. 2 

Sapphire. 

Paste. 4608 

Oxide of cobalt .. 68 
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This mixture should be carefully luted in a Hessian crucible, 
and jremain 30 hours in the fire. 




Amethyst. 

Paste. 4608 

Oxide of manganese. 36 

Oxide of cobalt.. J. 24 

Purple of Cassius. 1 

Beeyl, or Aqua Marina. 

Paste. 3456 

Glass of antimony. 24 

Oxide of cobalt... 1| 

Syrtan Garnet, or Ancient CARnuNCLE. 

Paste . 512 

Glass of antimony. 256 

Cassius purple. 2 

Oxide of manganese. 2 


In all these mixtures, the substances should be mixed by 
sifting, fused very carefully, and cooled vci'y slowly, being left, 
on the fire from 24 to 30 hours. 

M. Lan 9 on has also made many experiments on the same 
subject. A few of his proportions arc as follows : 


Paste. 

Litharge... 100 

White sand. 75 

White tartar, or potash. 10 

Emeralo. 

Paste .9216 

Acetate of copper . 72 


Per-oxide of iron, or saffron of Mars 1.5 
Amethyst. 

Paste ....s.9216 

Oxide of manganese........ firom 15 to 24 

Oxide of cobalt... 1 


15. Spontaneous Combustion of Cloth.^Ahomi twenty>fire 
pieces of cloth, each of which contained neariy thirty elU, 
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were deposited upon wooden planks in a cellar at Lyyns, on 
the 8 th of July, 1815, in order to conceal them from the armies 
which then over-ran ^^oe. In the manufacture of the cloth* 
*25lbs. of oil were usra for a quintal of wool,, and the cloth 
was quite greasy, each piece weighing from 801bs. to 901bs. 
The cellar had an opening to the north, which was carefully 
shut up with dung, and the door was concealed by bundles of 
vine props, which freely admitted the air. On the morning of 
the 4th of August, an intolerable smell was felt, and the person 
who entered the cellar was surrounded with a thick smoke 

which he could not support. JP^ttort time afterwards he re- 

* 

entered with precaution, holding a stable lantern in his hand, 
and he was astonished to perceive a shapeless, glutinous mass, 
apparently in a state of putrefaction. He then removed the 
dung from the opening, and as soon as a circulation of air was 
established, the cloth took fire. In another comer of the 
cellar lay a heap of stuffs which had been ungreased and 
prepared for the fuller, but they had suffered no change. The 
above particulars were carefully established by M. Cochard. 
Comte rendu des Travaux de la Soc. Roy. d’Agriculture, &c. 
de Lyons pour, \%\1 .’,-^Edinhurfjh Journal. 

16. Evaporation of Spirits. —Mr. Ritchie, of Perth, has pub¬ 
lished a curious statement respecting the evaporation of mix¬ 
tures of alcohol and water. He conunences by the following 
theorem,—“ The degrees of cold, induced by the evaporation 
of spirits of different degrees of strength, are proportional to 
the strength of those spirits, reckoning from the degree of cold 
induced by the evaporation of water.” This is established by 
the following experiments:— 

“ Having made thrde very delicate hygrometers, according 
to LeslieU construction, I moistened the bulb of one of them 
with strong whisky, tKe bulb of another with a mixture of 
equal quantities of the same spirits and water, and the bulb of 
the third with water. I watched the descent of the fluids 
in the stem till each had gained its maximum of cold, and 
marked the cold induced by the water 40, by the dilute spirits 
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64, and by the strong spirits 88. Now the difference between' 
40 and 64, is 24, and between 40 and 88, is 48. Hence the 
following proportion 24:48:: strengtl^f the dilute : strength 
of the strong spirits. This I have tried with didcrent proper-^ 
tions of spirits and water, in different states of the atmosphere, 
and found the same property uniformly obtain. The experiment 
requires to be performed with great delicacy and care, as the 
spirits soon acquire their maximum, after which the fluid in 
the stem begins to ascend.”—ilwna/s of Philosophy^ xvi. p. 215. 

17. Electrical Experiment,-^The following experiment is 
^escribed by Professor Moll. Place a thin piece of tin foil 
vertically between two horizontal and insulated rods of brass, 
each terminated by a knob, and distant from each other between 
one and two inches, then pass from one to the other a strong 
charge of a large electrical battering. The plate of tin will be 
found pierced by two holes, with their burs in opposite di¬ 
rections. That the experiment may succeed, the tin foil should 
be thin, and the charge strong, otherwise only two impressions 
will be seen on the plate. 

18. Improvement in, Eyeing .—Cloths which are dyed in llu* 
piece, frequently present at the edges a line corresponding to 
the middle of the piece of cloth, more lightly dyed than the 
surface. This sometimes produces a disagreeable effect. From 
tlie Count de la Boulaye-Marsillac’s experiments, it appears to 
be occasioned by the water which remains in Uie wool before 
immersion in the dye stuff, from the previous wetting process. 
This water cither excludes or dilutes the dye, and renders it less 
effectual within the cloth than at the surface. I'o obviate this 
tlie Count makes the cloth pass through rollers within and at 
the bottom of the dye-vat, by which the mere water is very com 
pletely expelled, and the dye takes its place. In pftsing the 
cloths backwards and forwards in the dye-vat, they are made 
each time to go through the rollers. 

Scarlet cloths thus dyed are so intense in colour as to appear 
less bright than common scarlet, but this is obviated by adding 
turmeric or fustic to the bath. 
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19. Test for Baryta aniSt Strontia .—Baryta and strontia may 
readily be distinguished from each other by the following 
process:—Make a solution of the earth, whichever it may be, 
either by nitric, muriatic, or some other acid, which will form a 
soluble salt with it; add solution of sulphate of soda in ex¬ 
cess, filter and then test the clear fluid bv subcarbonate of 
potash; if any precipitate falls the earth was strontia, if the 
fluid remains clear it was baryta. 

20. On Meteoric Stones^ by M. Laugier .—Among the sub¬ 
stances which enter into the composition of aerolites, three may 
be considered as characteristic: sulphur, nickel, and chrome, 
the silex, iron, magnesia, and manganese, being common to 
other lapideous mixtures. Of these three substances the sul¬ 
phur is least important, because of common occurrence in 
pyrites: the remarkable circumstance attending it is its constant 
union with nickel. The nickel has had most importance at¬ 
tached to it, partly because it occurs in greater quantity than 
the chromium, and partly because found in those masses of 
iron called meteoric. 

The chrome has been considered as of least consequence, 
because of the smallness of its quantity, and because it has 
been said to be wanting in some aerolites, as in that from Stan- 
nern, in Moravia. But if it be shewn tliat an aerolite contains 
no nickel, whilst the stone from Moravia does contain chrome, 
will it not be proper to consider chromium as the most important 
character of these peculiar bodies ? 

M. Laugier has drawn this consequence from a comparative 
examination of the stone which fell recently at Jonzac, and 
that of Moravia, specimens of which were given him by M. M. 
llaiiy and Brongniart. 

The stone from Jonzac fell on the 13th of June, 1819, that 
from Moravia on tlfe 22d of May, 1808. Both present the 
physical characters of aerolites, diflering only in one of them. 
Meteoric stones are 'generally covered by a compact uniform 
dull black crust of a certain thickness; the crust of these 
two stones, on the contrary, is light grey, shining and glassy. 
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The mode of analysis was l>y luccessive treatment with 
alcali and acid. The stone from Jouzac, thus examined, gave 
no nickel, and when other essays were made to discover this 
metal, they all failed. Hence it is cdncluded that there was 
none in the stone, and from the facility of finding the metal 
when present, there can be no doubt that the conclusion is 


well founded. 

It is composed of Oxide of Iron .36 

Silex.46 

Alumina . 6 

Lime. 7.5 

r 

Oxide of Manganese .. 2.8 

Magnesia . 1.6 

Sulphur. 1.5 

Chrome . 1 


102.4 


the excess resulting from oxidation of the metals. 

All the meteoric stones which Mr. Laugier examined, were 
found to contain chromium. He first found it in the stone from 
Verona, which fell in 16G3, and it was not long before its exis¬ 
tence was ascertained in the stone from Moravia, which contains 
a part. It was found too in the native iron of Siberia. 

In testing for the chrome M. Laugier observes, that “ if 
muriatic acid be immediately added to the alcalinc solution, 
there remains no symptoms of the chrome; but that, if before 
adding the acid, the alcaline solution be boiled with access of 
air, and long enough to precipitate all the oxides of maganese 
and iron, the yellow colour of chromate of potash will remain, 
however small its quantity, and nothing is required afterwards 
but to saturate the alcali by nitric acid, and to add a solution 
of nitrate of mercury.” , 

It results from M. Laugier’s experiments, that among the 
meteoric stones known, one contains no nickel, whilst all contain 
chrome; and hence he concludes that of the two, chrome is the 
most important character .—Mt moires du Museum, vi. p. 233. 
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§ Medicire, 4‘C* 

1. Remedy for £roncAoce!e.~The BiBliotJ^que UniverseUe^ 
for July 1820, contains a paper by Dr. Coindet, on a new 
remedy for the goitre, which, from his experience, appears to 
be very effectual. From the circumstance that burnt sponge 
formed the basis of all successful remedies as yet used for this 
disease, Dr. Coindet considered that iodine might be the parti¬ 
cular substance that was useful; and, in consequence, applied 
it in different forms. One preparation was a solution of forty- 
eight grains of hydriodate of potassa, equivalent to thirty-siil 
grains of iodine, in an ounce of water. 

Sometimes iodine is dissolved in this solution, to increase the 
force of the remedy in very difficult cases. 

Another preparation, called tincture of iodine, was made by 
dissolving forty-eight grains of iodine in an ounce of alcohol of 
36 (S. G. 842). 

'I'hc quantity for an adult was ten drops of one of these pre¬ 
parations, in half a glass of syrup of capillaire and water, taken 
early in tire morning, fasting; a second dose was given at ten 
o’clock ; and a third in the evening, or at bed-time. At the end 
of the first week, fifteen drops were given in place of ten, three 
times a day; and, in a few days after, when the effect sebmed 
evident on the tumours, it was increased to twenty drops. This 
quantity has rarely been increased, and was generally sufficient 
to dissipate the larges goitrest. 

After about eight days' treatment the skin becomes less tense, 
and apparently thicker. The tumour softens, as becomes evi¬ 
dent to the touch; the goitreous tumours, if there are several, 
become more distinct and separate; they soften and gradually 
dissolve* In many cases the nucleus, or part which is orga¬ 
nically deranged, becomes harder, diminished in size, and 
isolated; sometimes they become moveable; a circumstance 
of great advantage in those cases where an operation is ne¬ 
cessary. 

In some cases the cellular structure, which pervaded the tai- 
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mouF; remains swelled, and feeU to the touch like an empty 
cyst. Frequently also the gcntre disappears only .|partia|iy,- 
but to an extent sufficient to be neither inconvenient nor a 
formity. In many cases it is dissolved, destroyed, and dissi¬ 
pated in from six to ten weeks, so as to leave no traces of its 
previous existence. 

That the effect of, the remedy might be obtained free from 
any other effect, all local applications' were avoided, which 
either by compression, or from the saliiie substances they, con* 
taioed, could produce any interfering result. 

« 2. Antidote for Vegetable Poisons, —M. Drapiez has ascer¬ 
tained, by numerous experiments, that the fruit of tlie feuillea 
cordifolia is a powerful antidote against vegetable poisons. 
This opinion has long been entertained by naturalists, but it has 
not before been verified by experiments made in any part of 
Europe. M. Drapiez poisoned dogs with the rhus toxico¬ 
dendron, hemlock and nux vomica; all those that were left 
to the effects of the poison died, but those to whom the fruit 
of the feuillea cordifolia was administered recovered com¬ 
pletely,^ after a short illness. To see whether this antidote 
would act in the same way applied externally to wounds, into 
which vegetable poisons had been introduced, he took two ar¬ 
rows, which had been dipped in the juice of manchenillc, and 
slightly wounded with them two young cats; to one of these he 
applied a poultice, composed of the fruit of the feuillea cordi¬ 
folia, while the other was left without any application. The 
former suffered no inconvenience except from the wound, which 
speedily healed ; while the other, in a short time, fell into cop- 
vulsions, and died. 

It would appear from these experiments, thqt the opinion en¬ 
tertained of the virtues of this fruit, in the countries where it 
is produced, is well founded. It would Reserve in consequence 
to be introduced into our Pharmacopteias as an important me¬ 
dicine ; but it.is necessai'y to know, that it loses its virtues if 
kept longer than two years after it is gathered.— M^ical 
Journal. 
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fo m^somir^DT. Chisholm, in a paper 
that the juice of the so- 
Iblr afsenlc. It has been 
i^e 'l¥ei^ Indies with complete 
i^teieedV’ 'fts ’'power hi the island of 
^eris ^ geneitdly hnown, ■ 

‘^'De. fihishtte also menti^ of a pl^t, 

hi-tajlml- diMietWuwie s^'toafenihie tflaem^ Idtd e^e-root by 
the white people. It^gifoWS 'in fa Gi^ne, id the neighbour* 
hood bf De^^ram, m a saddy *oilt end is. a species of bignonia, 
whlbh^X)r.t7* hiih 'Anfndian prepares 

the remedy frhm the^ root eff the plants, by first stripping off the 
brown epidei^e, axid 'lhdn sepaii'^g d fiMds pulpy part im- 
mediitcly bdielath ^iSdsIxb pressdsion cotton so as to collect the 


juice, 'and theii byiaieans of d paper funnel conveys a drop or 
ttrO of it into the eye. This is repeated onbe a day for three 
or four days, in 'Vhich time the cure is generally completed. 
Dr ."Chisholm' had' occasion in his own prdetibe to apply ffiis 
remedy m ffiree''’^es; and having^only the dry root, he rasped 
off die outside,* and then made a strong infusion of the part 
beneath. Six drops of this infusion were introduced into each 
eye oitce a day, and in six days* treatment they were perfectly 
ctiTted, though they had suffered for many weeks previously. 


4. On the Poison’ f^ the Pi^er.—-M. Configliacchd htuEK' been 
engaged on expe^jmmdts %ith this poison. It was dhtained by 
pressing the vesMct behind the canine teeth 'bto a wdte^ 
glass, and applied by means of a needle. . 

He established, in the most postrive manner, that this p^son 
had no effect, except when 4ids^Uced into the blood*vesseIt; 
flour-pills were dipped into ffiepbieoa, and swalbwed 
without producing any injury to thediM ;./ • ' - ^ ^ 

' One object was to ascertain the effectofVdItaic electricity on- 
bird»;.poitoned by this ^venofm Some birds dead, bht stiH 
wnrii^iliiM subjected, with others killed, fither by brealbig the 
neck, suffocation, or decapitation, to the powers of a pile of 
VoL. X. O 
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24 pair plates, exdted ^ jdiodsdiie, 

bo6 pole being connected diSier 

tvitb a muscle of the knee. The teiM'was, that the in^l^lty 
of the muscles was considerably dimMSshed in those ihtiaals 
killed by the poison, its dumthm not being mlS^ |kai3c^t^fobi^ 
of that of the other smiteala^f^ even oneHsudths^vi^^ 
decapitated Inrds. It-litas also the 

quantity of plates did net prodape an dqi^be|Btet;;w them. 

Another result was, that^ when-pbiscmed birdii'iiot yet dead, 
were submitted te voltaic acticm, theif death was hastened. Ihe 
mean of three experiments gave six minutes as the difference 
between the death of poisoned birds electrifiecl, and not elec¬ 
trified. ,. . 

It was also ascertained, that birds poisoned by prussic add, 
more or less strong, as laiird>water, conoebtrated to various 
degrees, gave the same results, except that the duration either 
of the pain or of the irritability, qf the muscles was much shorter 
than with the viper poison. 

5. dire for the JETydrop/iofita.—The number of remedies for 
this dreadful malady, of which accounts have lately been given, 
is rather remarkable. Dr. Lyman Spalding, one of the most 
eminent physicians of New York, announces, in a small pam¬ 
phlet, that for above these 50 years the Scutellaria Later^ora 
has proved to be an infallible means for the prevention and 
cure of the hydrophobia, after the bite of mad animals. It is 
better applied as a dry powder than fresh. According to the 
testimoniea of several American physicians, this plant, not yet 
received as a remedy in any European Materia Medica, afforded 
perfect relief in above a thousand cases, as well in the human 

^ t' "^ * * ■' * . > j 

species as in the brute creation (do^,awme, and oxen.) The 
first discoverer of the remedy is" hot known; Drs. Derveer 
father and son,) first brought it general use.—-Phd Mag, Ivi. 
p. 151. / . . . 

Substitute for Peruvian JBark^M, R6, professor of Materia 
Medica at the Veterinary School at Turin, has announced diat 
the Lijcopus Europmts of Linnaeus is a complete succedaneum 
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It is called the peasants «! Piedmont, 
whereit ift&iitid# grdBt a|>iHidaiice in marshy places, the Herb 

''' 'UJi: '- ' 

’ :• 7/ 'Fetri/kp^>^SwiizeTlandi*^I>r.P^ has 

latelj jeadto tliii.Society ^Natarat ^^enCes, of which he is a 
membni^ cd)servationS 'made«ott the fisbl^ virtues of the 
rooU ol^e plsd^ath 0 Linn.} 

He'ls'^bf tipifiloir' fiuiiiiir 'may* be dfii|>loyed with advantage in 
interiiutte^4 The (jiMBstton may easil^ be dedided, as the plant 
is common bvery^crro;^^ „ , r 


b. Medical Ptiae A satisfactory answer not having 

been giv^ to the question, “ Can' the existence of Idiopathic 
fever be doubted;’^ proposed last year by the Soci4t4 de M6di- 
eihe of Paris, it is re-proposed, the greatest latitude being ^ven 
to Candidates, in the choice and developement ofthait^t^ihions. 

The prize will be a gold medal, of 300 francs viidua; but, as 
a further stimulus, the society will, if there be opportunity, 
award gold medals, of 100 francs value, to the m^moires which 
may most nearly obtain the prize, and silver medals of emula¬ 
tion. 

Tlie concourse will close on the 30th September, 1821. The 
raemoires, written in French or Latin, to be sent, carriage-free, 
before tlien, to the Secretaire Generale de la Societ4 de M^di- 
mne. Rue St. Avoie, No. 39. 

-. * ' . '" ' ' , • 

9. Prize Question .—^The Academy of Sciences of Paris, p^- 

pose the followingTo follow the developement 
triton, or aquatic salamander, m its different degrees from the 
egg to the perfect animal, Abd to describe the change which it 
undergoes interiorly, principally in respect its osteology and 
the distribution of its vessels.” 

The Prize, of the value of 300 francs, will be adjudged in the 
pub^ jutting of 1822. The utmost term for the trattsniission 
of M<&moires is January 1, 1822. 
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10. Question —^Tlie Society of Sciences atOopwiliagen, 

have proposed the following :— 

<< Qutbus natarsp legibus rcgit»ir primejiia evolutio coiporam 
animaluim, ct formam sive regularain, normalem,, sive ab- 
uoinieni adsci&cant?’^ 

The author of the best answei to this questioit wiU receive a 
gold medal^ of the value of fifty ducats* The )li|emoirs should 
be addressed, with the usual forms, before ftie end of Pecembci 
1820, to the Secretary of the Society, Professor Oersted at 
Copenhagen, 

‘ § Mineualooy, Geology, Myteorology, 

1. Chromate of Iron tn Shetland.^lt has been recently as¬ 
serted that the chromate of non was discovered in Shetland by 
Di. llibbert. Without wishing to undervalue Dr, Hibbeit^s 
labours, wc must, m justice to Dr. Traill, remaik that lie 
pointed out the existence of this mineral m Unst, many yeais 
ago. It is true that he calls it magnetic iron ore, but the ex 
istence of a chi ornate was then unknown; not indeed, we 
believe, had chrome been discoicicd at the time Di.Tiaill 
wiote his account. The substance, .is wc understand, is so 
abundant that the giound is slicwcd with it, so that it could 
not be overlooked 

2. Botacic Acid.’^Di. Plcischl, of Prague, has given the 
following as tlie composition of crystalline hydiated buiacie 


acid;— 

Diyacid..,.64 

Watei,. 45 


Duiing the experiments made to ascertain these pioportions. 
Dr. Pleisehl endcavouined also to asceiUin the action of dry 
boracic acid on dry chloride of barium.^ The tesuUs coincided 
with tliose of Gay-Lussac and Tlienard; no decomposition took 
place nor was any new compound found. 

3. rhiotic Acid in Mica> —M. Rose, of Berlin, at piesent 
working in the laboratory of M Berzelius, h^ ascertained ftiat 
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all the kiipde'ot *B»/Qa^ contain HooriG actd. Two spooies ftom 
Sweden contained a co&sIderabler<}uaiility. 

'Ci> O. Eetzius analyzed the treinoiitc, 
and found it to contain—* 

Silex ..54.26 

time 23.16^ 

7.56 

Cartodafe of Lime * 13.86 ^ 

Loss .' I.l6 


100 . 

* 

5. Volcanoes (gf Tartary. —M. Abel Eemusat, in a letter to 
M. Louis Cbrdier, relating to the origin of the sal ammoniac, 
obtiiined fey the Calmitcs, and by them distributed through 
Asia, quotes the following passage from the Japanese edition 
of the Chinese Encyclopaedia, in the kiug’^ library, wluch not 
only describes the source of this salt, but also two active vol • 
canoes in the interior of Tartary. 

The salt, named (in Chinese) nao-cha, and also salt of 
Tartary and volatile salt, is obtained from two volcainc moun¬ 
tains in Central Tartary. One is the volcano of Tdiirfim*, 
which has given to this town (or rather to a town three leagues 
to the cast of Tourfan,) the name of Ho-Tcheo«, or town of fire. 


The otlier is the white mountain in the country of Bisch-Dalikht* 
These two mountains continually emit fiamc and smoke. There 
are cavities in tlrem in which a greenish liquid collects, which, 


when, exposed .to the air, changes into a salt, which is tlie 
nao-cha t the people of the country collect it for the prepa¬ 


ration of leather. 


A column of smoke may be continually seen coming from the 
Tourfan, which, in the night, is replaced by a fiame similar to 
that of a flambeau. Bltds, and other animsds^ illununatcd by 
it, appear of a red colour. This mountain is called the HUl of 


'* Xa^t' 43°. 30'., Ittng. 81°. 11'. according to 1*. Gaubil. 

A'tawji situated on the river Hi, to the S. W. of the lake of BalgascH 
which the Chinese name the /i(4 sea. The latitiidu of the lake of BulgaBch, 
is 46°.; long. HP, II. according to 1*. Gaubil. 
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Fire. Sftibots, or wooden slioes, are worn by those who collect 
the noKHihaj for shoes of leather would be soon burnt. 

The people of the neighbourhood also collect the mother- 
waters, which they boil in vessels, and obtain from them the 
sal ammoniac in lumps or loares, like those of common salt. 
The whitish Tuuhcha is considered the best. The nature of the 
sAlt is very penetrating. It is suspended in ahtove to make it 
very dry, and ginger is added to it to preserve it. Exposed 
to cold, or to moisture, it deliquesces and is lost.^ 

M. Remusat adds in his observadoni, that it is a curious fact, 
and very little known, that there are two volcanoes actually in 
Combustion in the central regions of Asia, 400 leagues from 
the Caspian, which is tlie nearest sea to them .—Annates des 
Mines, v. p. 135. 

6. Tempi rature of Lakes. — From observations made byM. 
De la B4che, on tlie lakes of Tliun and Zug, in Switzerland, the 
following temperatures were found to exist at different depths. 
The lake of Thun is about midway, between a pomt called 
tlie Nase, and the village of Lcissingen. 

Fahr. 

At a deptli of 105 brasses the temperature was •.. ■ 41^5 


. 50. 41®5 

. 15. 42® 

At surface ...... 60® 


The bottom of the lake was sandy, and the water not very 
transparent; the thermometer and weight disappeared at the 
depth of 7 or 8 feet. 

The observations on the lake of Zug were made about a league 
from the town, and in the direction of Mount Riggi. 


Fdhr. 

At a depth of 38 brasses the temperature was ...41° 

..25.v.*..; 41° 

...15 .42® 

At surface .... 68® 


The water of this lake was clear, and the lead brought up 
very small gravel from the bottom. 
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17. Organic de la Buhe, in a letter to Professor 

Pictet, says, ** {was ranch 8nTpi|se^ ^ see m this collection 
(belonging to Professor Meissner, ofBeme,) the teeth of a mas- 
todon, and those of other animals of less size, enveloped in 
the coal of A^nach (if I do not deceive myself,) near the lake 
of Zurich. Mr. Meissner infimned me that the stratunoLof coal 
occurred in banks of somdstone gres. This is a circumsta^e, 
which ought to drav; the attention of the Swiss geologists. The 
fact is certain. Theteelh are blac^, and appear strongly im¬ 
pregnated with bitumen. 

18. FcdSng of a Mountam.’-^On the 8th of July last, at four 
o*clock m the morning, a part of the mountain Sichcn-Retki'm- 
bergCf near Moselle, in the circle of Cocheictm, ten leagues 
from Coblentz, fell into the river. A mo\cmciit almost insen¬ 
sible, butneverless progressive, has been ob&er\cd for many 
years of this enormous mass, Tlic damage occasioned by it is 
almost incalculable; more than 20 \ ineyards have disappeared. 

A neighbouring mountain, called der Kassel, threatens also to 
fall. Enortnous crevices occur in it near the middle, and at 
the summit, and the lower part descended three feet on the 
morning of the 8tb, with the loosening and falling of many large 
pieces. It is feared that this mountain falling into the Moselle 
will stop it up, and cause sad distress. 

19. Earthquake. —A strong shock of an earthquake was felt at 
Inspruck, on the 17th of July. It lasted four seconds. It is 
curious that the shock happened at the very hour of the day on 
which the people of the place were assembled together in prayer, 
whicii, according to a vow made m 1670, was to be made an¬ 
nually, in consequence of a dreadful shock which happ^Died at 
that time. 

10. Red The red snow has appeared this year much 

sooner than usual, and, though at two leagues from the convent 
of St. Bernard, there was no place without snow, except some 
steep rocks; yet it was decidedly red at the foot of inclined 
places, and began to reunite in the channels formed by the 
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iratert* Uaf^ors evident that it camiot Im iiltnlnited to any 
vegetable powder .*—eUs Obsefvaikmf Set* Ma^f ISdO^—^ 
M. Umverstlk* 

11. Regwns of pcrpefyuil <Sttow.—The following^able is from 
the termination of a by M* Aleau de tinmboldt, on the 

limit of perpetufd soow in the Htmdl4ya Mountains and the 
equatorial regions. Sec Aumdst tk CAmk, XIV. p. 5. 

Paris of the world, where the MoaMwms rise etbove the Lmtt 

of perpetual Snow: 

Equator, Andes of Qudo, (Africa?)^ 

10° of lat —Sierra de Merida, Siertu de Santa Marta, (Mont 
A1 Komri 

30° of lat —of Mexteo, Mowna Roa of the Sandwich 
Ibles, High Peru (New Holland 
30*’ of XeX.'^HvmMdya, Atlas near Morocco, "Etna * Sterra 
Nevada de Grenade, Cote de Garamania, ChiB> 
(New Holland^) 

Heights of perpetual Simos measured. 

Andes of Quito (lat 1°—1° 30') 2,460 toises; Volcano of 
Purach near Popayan (lat, 2° 18') 2,420 t; Tolima flat. 4° 46^ 
2,3801(^) Nevados of Mexico {lat 18° 59'—lO® 12') 2,350 t 
No perpetual snows on the peak of TenerifTe (lat 28° 17') 
1,908 t; Himalaya, (lat. 30° 40'—31° 4') southern side, 
1,9501.; northern side 2,605 t (^) Sierra Nevada of Grenada, 
the summit not the interior limit (lat. 37° 10') 1,780 t; Etna 
(lat 37° 30') but only spots of snow 1,500 t; the summit 
which also perhaps does not enter the curve of {mpeiual snow, 
1,7191; Caucasus (lat. 42°—43°) 1,650 t; Pyrenees (lat. 
42°,6-43°) 1,4001; bwisa Alpes (lat 45^°—46i°) 1,370 1.; 
Carpathian Mountains (4'9°.ijl0') 1,330 1 .; Norway (lat. Cl®—*62°) 
850 t; (lat 67°) 6001; (lat 70°) 550 t , (lat 71^°, but undei 
the influence of suramei fogs, 3661. 

The heiglits of the places printed in Italics have been me i> 
surud. 



ty^GRN£BAl< 1#IT^BATURE. 

1. Modem Oriek Literature —BLonmas, first 'professor in 
ilxe great collegO at Smyrna, and distinguished by his learning 
among the Qreoks, has just published at Vienna the two last 
volumes of hit Course of'PMo&tphy. 'The whole work is a 
methodical abstract c^all the best compositions of the German 
philosophers. Its is to instruct the Greeks in modem 
philosophy, and iti dr(ntlaiio& is likely to be very consi¬ 
derable. '> 

w 

The printing'Office established at Chios has commenced its 
operations, and hi now in full activity. Its first production *s 
an excellmst discourse of M. the Professor Bambas, read the 
year before last, at the opening of the course of the great 
college of Chios. This work is so elegant in its typography, 
that it might seem to come from the presses of London or 
Paris. This office will gradually spread through Greece a 
number of valuable works that may contribute to the regene¬ 
ration of this once classical land. 

A college on a large scale is about to be founded at Zagori, 
in the province of Epirus. The voluntary donations for this 
establishment amount already to 60,000 francs. M. Neophytos 
Poucas, a learned Greek ecclesiastic himself gave the sum of 
10,000 francs. 

2. PhtMoyy. —M. Fredeuck Adelung, counsellor of state to 

thc‘ F&peror of Russia, has lately published, in 153 pages, 
A Vmo of aU known Languages and thnr Dialects, In tfiiis 
View, we find in all, 987 Asiatic, 587 European, 276 AfHcan, 
and 1,264 American languages and dialects enumerated and 
classed: a total of 3,064.' This remarkable publication is 
only the introduction to a Bddwtheca CH&tticat on 'Uiu 

inddfatigable philosopher has been lohg ’employed. 

3. Ancient Latin Mant^onpts.-»--Boxon Niebuhr, Prussian 
ambassador to the Holy Sec, has again discovered and pub¬ 
lished several ancicut MSS. hitherto uuknovfu. They arc chicily 



202 




fnLf;menU^^.0^Ta*s orations, pro |if* Foijteio stpro (^Hahiiie^ 
a fra^gmentol^ the Olst boo|tofjlity 7 i;t^Q works of Seneoa, .4cc. 
Baron l^iebuhr haa dedica^d this, edition to the P<^> bf w^se 
favour he was enabled to discover these j^rary treasures in the 
library of the Vatican.. 


4. Excavations at Pov^^d,-—k public edifice has recently 
been discovered iiiitor the fornih'of Ponijpeia, which is supposed 
to be the Chalcfdiibum, and an iasdriptidh intportihg that the 
edifice was built at tiic ekpensh of the Priestess tumachia. 
A few days after the above discovery, a statue of the'^^ same 
pfiestess was fo^d'ih jperfect preterViation, This statue is 
said to very far surpass in grace, elegfuibe,' and grandeur, all 
the works of art that had previously been dug from the ruins of 
this town. 


5. PopuUationf ^e., of Paris ,—From a work lately published 
in Paris, it appears, that that city contains 714,000 inhabitants, 
of which 25,000 are not domiciled. The consumption of bread 
annually is 113,880j000 kilogrammes (251 ',336,7191bs.); of oxen, 
70,000 ; of heifers, 9,000; calves, 78,000; sheep, 34,000; 
swine, 72,000; eggs, 74,000,000; pigeons, 900,000; fowls, 
1,200,000; wine, 870,000 hectolitres (22,968,000 gall.) 

s- 

6. Population of Sweden ,—According to the last census, 
taken in 1819, the population of the kingdom of Sweden 
amounted to 2,543,412 inhabitants. The amount of the re¬ 
gisters of what is called the civil state of Stockholm, for the 
year 1819, has produced a result imfavourable for the popu¬ 
lation. Tire birtiis were 2,329, and the deaths 3,238; a dimi¬ 
nution has therefore taken' place of 909 individuals. Almost 
one-half of the children aie born out of marriage; out of three 
children one has invariably died. The mastlages haves been 
504, and the divorces 24. 

7. Popu/areon q/* G/a$you>.>>-An actual survey, to determine 
th^^pulation of Glasgow, was completed in February, 1820. 
The following is an abstract of tlie information derived from it: 



V J^emfare. ^ ' Q0& 

V' 

j^pulatioQ of ^ ten parishes wjithin the Roftdly 75jl69 
> - . JS0roay'0emiiiA. 

.Anderson diatiict • b • 

Sti Vincent and Blythswood estate district 7»941 

Port Dundas district ... 7^598 

Calton and Mi}e-end district .••••• *«.•, *.15,616 

Bridge-town, district _ ... 13,593 51,861 

Gorbars parish, Hotchcson-town,. 

Laucies^towh andlhrades-town . •,.. T 21,768 

^i> ,i»j 'I ^ 

148,798 

As Several thpma&d persons had left die pc^nladon distrjpt 
for want of S^cik 'daring the few months-which preceded the 
enumeration, and hs some of Utese persons may be expected 
to return, the population may be fairly stated at 150,000 
persons. 

.8, 5#a<tf*ics,Q^ Ainfirica^—The superficies of the territory of 
the United States, from the Atlar^dc to the great ocean, is 
estimated at 2,257,000 square miles, and the population at 
11,000,000. The proportion of whites to blacks has increased 
as follows* since the year 1790. In that year there were 27 
blacks to 100 whit^ ; in 1800, the proportion was 20 to 100; 
and in 1816, only 19 to 100. Tlic number of emigrants that 
a^ved in the different stat^ in 1794 was about 10,000; in 
1817, 22,240, of whom 11,977 were British or Irish. PVom 
the British possessions in America, there arrived, in the same 
y<^ 2*901 individuals. 

9. Carmf»e.' —M. Von Grotthus says, that carmine a^ay be 
freed from its yellow shade, by treatment first with Gypamonia. 
and then with acetic acid and alcohol. 

10. Death of an El^hanL —An elephant had been brought to 
Geneva for exhibition some months ago, and was found to be 
remarkably obedient and docile. In removing Uiis animal 
from place to place, it was not confined in a caravan, but 
passed openly by the streets and roads, attended by three^’ron- 
ductors, and no accident had as yet happened in this way; 
but, on removing it from Geneva, the animal became ungo- 
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vemable, purtning its guardtastSy and endeat'^ring tb 40 
inisdueC It returned towards Geneva again, and, by varteus 
means, was got into a plane of security; and then its pro>- 
prietor, intimidated by a former accident, resolved to have it 
put to death. The first intentions were to poison it, and, for 
this purpose, three ounces of prassic acid were mixed with 
(on ounces of spirits, and given to it. The animal took the 
bottle, and drank the liquor; but^ after the lapse of some 
time, did not seem at all affected by H. Three balls were then 
prepared, each containing one ounce of arsenic, mixed with 
sugar and honey, and were eaten by the elephant. Tliis 
poisoning commenced at five o’clock in the morning, and, at 
the end of an honr, not the slightest effect was produced on 
the animal. Finding these means ineffectual, orders wetc 
given, and the anim.il shot with a foar->poand ball in the head. 

After a while, the animal was dissected for the museum, 
but the muscular parts were given to the people, who took it 
home as food. Between three and four hundred persons ate 
of it without any fear from the poison, and without any ill 
effects except from indigestion. 

This elephant was from Bengal, was about nine feet high, 
and ten years of age. 

11* On the Colummofthe Atheninn Ttniplc^^hy Thomas AUasoVf 

/7sy 

To ty Enirou of th Joiru’c vl ly Sen Ncr and the Anrs. 

The following passage is txUacted from the T/awe/siccently 
published by the Rev, Thomas 11 lights “Amongst the many 
observations made by Mr. Cockeiell, upon the architectuic ol 
the Parthenon / remember one, whuh stmitd veiy delicate and 
curious; it iclated to the entasis, oi swi lling of its beautiful 
and finely-proportioned columns. With-* a gieat deal of diffi¬ 
culty he measured them, and found by a straight line stietchtd 
from the capital to the base, that this swell, .it about one-thitd 
of^e height, equalled one inch; Chat in the Temple of Ju- 
pitSr at iEgm.i, half an inch, which was in propoitum to the 
othei; so that lit had no doubt but that there was a 'eiuial iide 
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is BO dclioate, that Jt muBtlia»iic«l^«ed by ineasivreme&t^^ the 
oyoalo&e causQ^t percemr its HHia facl* h^d escaped Stuart, and 
o^r o^er .taost aootir^e observers.’* ' 

Froir^.this relation it might be too ri^dily concluded that. 
Mr. Cockerell made t^e (hscovery therein mentioned, whereas 
the fact is otherwise. It was myself who ^rst notibed this pecu-? 
liarlty, during an; lour through^ with the 

Messnt' Spencer' Stil^opes, ih„ the year. 1$14, when, having 
formed my opimom l>y ft careful ei^anunation of the magnih-i 
cent remains.^of the ancient sirn^ures Athens*, Icommu-^ 
nicated the reclaim to Messrs. Cockerell, Fauve}, Baron Hallef, 
Immeri, an^ ^pporthe two former gentlemen, however, con- 
atanlJy opposed my ideas upon the subject. It was, indeed, 
my actual intention to have ascertained the nature and extent 
of the entask of the columns of all die temples and other an¬ 
cient buildings at Athens; various unforeseen circumstances, 
however, deferred its execution, which was finally rendered 
impracticalde by a severe illness, that obliged me to take a very 
precipitate departure from the Athenian territory, after a resi¬ 
dence of about five months. It was thus arranged, that Baron 
Halier and Mr. Codcerell should themselves measure, and make 
the necessary experiments upon the columns of the Parthenon, 
the Temple of Theseus, §-c., and transmit the results to Mr, 
Stanhope and myself. 

We both felt so desirous respecting this inquiry that, on our 
arrival at Naples, we wrote to Mr. Cockftrell, reminding him 
of the obligation he had taken upon himself; it was, howif^ver, 
more thtm a year afterwards that I received, through Mr. R> 
Smirke, an admeasurement of the columns of the Parthenpn, 
condxming my opinions in every paiticular. 1 shall also here 
beg to observe, that my remarks respeetpg the entc^ of thp 
Greek columns was noticed in ft rgpott read by Mons, Barbie 
du Boccage to the Institute, several months prior to my receive 
ing Mr. Cockerell’s communication. 

I shall now take the liberty to inquire of the Rev. Tho|^ 


* Sep note to preface of my work on the Antiquities of Pola. 
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Hughes^ wliy 1«J relfttes this cireusostfUice from menwwy, falihM * 
than from iSie authority of hisjournai? I may, pOriiapi,i wo- 
tare to assign genuine reason. The transactions Olhided 
to, occurred in 1814, twelve months after this gentleman had 
left Athens; and therefore it was not possible for his journal to 
contain one tittle of the matter. Why also has the Reverend 
Gentleman stated, that ** this protuberance is so delicate, that 
it must be ascertained by measurement, eft sdone cannot 
perceive it V’ The reason is obvious, Mr. Cockerell well knew 
that I had no other means of satisfying mysdf respectu^ the 
entasis, than from the most attentive ocular observation. This 
opinion, therefore, is hazarded, in Order to support his preten¬ 
sions to Ihe discovery, in opposition to mine, as I had not the 
opportunity to pursue the satisfactory means which he was en¬ 
abled subsequently to apply. 

In requesting your insertion of the foregoing statement, I am 
not so anxious to claim the merits erf a discovery, alUiough 
unnoticed by so many distinguished travelers, as to direct the 
attention of professional men and others, to so important a 
feature, upon which principally depends the effect and beauty 
of Grecian architecture. 

I am, your obedient humble servant, 

Thomas Allasom. 

27, South Moltonrstreet, August 21, 1820. 

12. Geological Maps and WbrAs.—Thc Geological Map of 
Ciigland, published l>y Mr. Smith, and the more leceut and 
accurate one of Mr. Greenough, have proved of great U'>t and 
value to the geological traveller; a set of small, but accuiatc, 
county maps, coloured upon the same plan, woujd prove, pei- 
haps,a more valuable acquisition, and we trust that such a de¬ 
sideratum will soon be carried into effect. 

We are glad to understand that a geological map of Scot¬ 
land will shoitly be published by Dr. Mac Culloch, whose <k cu¬ 
rate and extensive geological mvestigations in that part of the 

Iq^lll^oin, peculiarly fit him for the task. 

We are also informed that Di. Mac Culloch has nearly coin- 
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pleted an elemmtarf work on geology, and that he is engaged 
in a deecnption of Shetland, upon the same plan as that of the 
Western Xilet of Scotland, which he published last year. 

t3. Mineralogy ^ Scotland. —^Prehnite has hitherto only 
been found in Scotland in trap; it is thus abundant near Glas¬ 
gow and Dumbarton; it also occurs at Edinburgh, in Fife, and 
in the isles of Mull, Rasay, Arran, and Sky. 

This mineral has lately heen found in the north of Scotland, 
in gneiss; it occurs in the same botryoidal form as m the Kil¬ 
patrick hills. It has also been found in the same rock, iinpet- 
f<^y crystalli*^, in the island of Guernsey. • 

Hollow spfuf has been lately discovered, for the fiist time, in 
Scotland; it occurs in clayslate, in die vicinity of BaUhulish. 

Oyanite, which has hitherto only been found in Shetland, and 
at Boharm, in Banffshire, exists also in Caiinlia, one of the 
summits of Ben-y-Gloe, and in Glen-Tilts it is embedded in 
quartz. 

Staurolite has lately been, for the first time, found in the north 
of Scotland, m micarslate; the crystals are perfect, and occur 
both simple and crossed; they are of a large sue, but differ iu 
composition from those of Brittany and SwiUcilaud^ their colour 
is dark lead-gray; and their fracture not unlike that of clay- 
stone. 


14. Sf, George's Medical and Chemical School .—^The Courses 
will commence on Tuesday, October the 5th. 

1. —On the Laws of the Animal Economy, and the Practice of 
Physic, uith Pathological Demonstrations; at nine in the morn¬ 
ing, by George Pearson, M.D. F.R.S., senior physician to St. 
George’s Hospital, ^c. Spc. 

2 — On Chemistry, in which Medical Jurisprudence will 
mlroduced, by W. T. Brande, Sec.R. S., Professor of Chemistry 
at the Royal Institutiois ^c* 

3—On Therapeutics, with Materia Medica; at eight in the 
moining, by George Pearson, M.D, F.R.S., I'c. 

4.—Surgical Lect|ps, gratuitously, to the Pupils of St. 
George’s Hospital, willbe given by Sir Everard Home, Bart. 

Pioposals and Particulars may be had at No. 9, Geerrge-Swiet, 
Hanover-Square, and at St. George's Hospital. ' 
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TeaksactioI^s oi Public SociBtris^. 

Transactions of the literaiy Society of Bombay, with en¬ 
gravings, Vol. 11.4tcu 3s. 

Medical TransactiM pobhshi^ of PhysicmBs 

in London, wtdi coloured plates, VoS! wm. ^rok l^s. boards. 

Transactions of the Horticultural Society Of LonidcHi, Vol. IV. 
Parti. U. }3s. 

• 

Aoexgultuee. 

A New System ^ Agnculture, witliottt Lime or Ihmg, or 
Swnhid^aliows. By Major-general Beatson. 8vo. 9s, 


Aechitecture akd the Fine Arts. 


The Heraldic Origin of Gothic Architecture; by R. Lftscetlcs, 
Esq. of the Middle Temple, royal 8vo. 7s. 

Chronological and Historical Illustrations of the Ancient Ai- 
chitecture of Great Biitam. By Mr. Britton. No. 6. 

The Aichitectural Antiquities of Normandy, By J. S. Cot- 
man. Part II. royal folio. 31, Sh. 

Views of the Remains of Ancient Buildings in Rome and its 
Vicinity. With colouied plates 71, 7s. 

Picturesque Views of the Architectural Antiquities of Noith- 
iimberland, fiom oiiginal pictures, painted expressly for the 
woik; by Wm. Dixon and Thos. M. Richardattn. Parti. 
Elephant 4to. 12s, Atlas 4to. 18s. ^ 

Remains of a Roman Villa at Biguor m Sussex. By the late 
Samuel Lysons, Esq. Atlas folio. 34 plates. 12L 12s 

Roman Costumes, drawn from Nature, by ^n^i, and on 
Stone. By C. HuIlmandelL No. I. folio, Coloured 
plates. 12s. 

Twenty-four Views of Italy, drawn flora Nature, on Stone. 
By C. HuUmandell, folio, ll. lOs. 


Views, illustrating the Route of t)|e Simplon. Drawn fiom 
Nature, by Major Cockbuin, and on Strife by C HuUmandell 
1^1. folio, 8s, 

ne same Route of JSIont Ocuis. By the same Artists, 
c I. 8s. 
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/ Pktufesque lUtiHrst^ouft o| ||gfsatps Ayres ani Video. 

jjJfartir. • 4to*' ijJf...'c ; 

'Sketol|(^V !Aidni^s, and 

Scenery^ of Aj&ica» from drawii^li made by the late 

Mrt S. DaoieUi aod e%rared by W. Daidefl* .Royal 4to. 31, 3r. 
Plates on Insist paper. 47. 


Botany. ■« 

,-A 


Hortus 
cultivated 
F.L.S. 8vo.: 


Subarbands IjOndineasts: or/ a Cat^ogue of Plants 
. in the'Kelpmburhood of London* By R. Sweet, 




NATUftAJ^KXSTOET ANP NaTUEAI. PlI11.0SOPnY. • 

The Natural History of British Quadrupeds, with Figures. 
By E. Donovan^'PX.S.A. 9«. •#»*• . 

The Natural Histoi^ of Ante; by P. Huber. Tfanslated 
from the French; with Notes. By J. R. Johnson, M.H* 
12mo. 95. 

A Compendium of the Ornithology of Gr^at Britain; with a 
Reference to the Anatomy and Physiology of Birds. By John 
Atkinson. Ss. 

A Select Cabinet of Natural History. By the late George 
Shaw. 

GeooEapht. 

A New and Improved Map of India, from the latest Docu¬ 
ments. By John Walker. On one large sheet, I6s. mounted, 
17. l5. 

Mathematics. 

An Essay on Involution and Evolution ; containing a New 
Method of ascertaining the Numerical Value of any Junction of 
an Unknown Quantity. By P. Nicholson. 8vo. 65 . 

MePicine, Anatomy, and Suegery. 


A Treatise on the Inflammation of the Mucous Membrane of 
the By Charles Hastings-. 8vo. 10s. 6(7. 

An Address to Persons' aiBicted with Deafness. By W. 
Wright. 4s. v . . . • 

A Synopsis of the various Kinds of difflcult Parturitiemf 
Practical ^marks on the Management of Labours. By 
riman. 12s. bomrds. 

VoL. X. 


P 
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Cases of a Serous Morbic Affection, chiefly occurring after 
Delivery, Miscarriage, &c., from various Causes of Irritation 
and Exhaustion,-and of a similar Affection, unconnected with 
the Puerperal State. By Marshall Hall, M.D. F.R.S.E. 
8vo. 4s. 

Medical Jurisprudence ; a Dissertation on Infanticide, in its 
relations to Physiology and Jurisprudence. By William Hut¬ 
chinson, M.D. F.L.S., '^Bvo. .5s. 6d. 

A Treatise on the Mineral Water of A^em, near Doncaster, 
Yorkshire. By T. L, Gay Brewerton, Surgeon, 8vo. 5s, 6d. 

A Toxicological Chart, in which are exhibited at one view, 
the Symptoms, Treatment, and Modes of detecting the various 
Poisons. By a Member of the Royal Colleg^^ Surgeons in 
London. 2s. 6rf. 

Cases, illustrative of the Efficacy of the Hydro-cyanic or 
Prussi|^cid, on Affections of the Stomach, &c. By John 
Elliot.wl^ M.D. 8 VO, 5s. 6ti. 

An Inquiry, jllustratiug the Nature of Tuberculated Ac¬ 
cretions of Serous Membranes, and on tlie Origin of Tubercles 
and Tumours in different Textures of tho Body. By John 
Baron, M.D. 8vo. plates, 14s. 


MlSCr-LLANEOUS. 

Cyclopedia : or, a Dictionary of Arts and Sciences. Edited 
by Abraham llees, D.D. F.R.S., &c. 4to. Vol. XXXIX. 
Part HI. and dual, \l. Is. 

Supplement to the Encyclopaedia Britannica. Vol. IV. Part 
II. 4to. \l. Is. 

The Naval and Military Exploits which have distinguished 
the Reign of George tho Tliird, methodicallyj^rangcd and 
accurately de.scribed. By Jehoshaphat Aspin.W> 1 vol., with 
numerous coloured plates, 14s. boards, 15s. neatly bound. 


^ Political Economy. 

An Analysis of the true Principles of Security against Forgery, 
by Sir William Congreve, Bart. 8vo. il. Is. 

Rules for repairing Roads; drawn up from the Evidence of 
Mr. Telford and Mr. M‘Adam, 8vo. 2s. 

An Essay on tho Construction of Wheel Carriages, as they 
affect both the Loads and the Horses ; with Suggestions relative 
to^^e Principles on which the Tolls ought to be imposed ; and 
some Remarks on the Formation of Roads. By J. S. Fry, 
8 VO, 6s. 
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The Improvement of English Roads urged, during the ex 
istiug Dearth of Employment for the Poor. 2s. 

An Account of the Improvements oii the Estates of the 
Marquess of Stafford, with Remarks. By James Loch, 8vo. 
I2s. boards. 

An Inquiry into the Causes of the present Distress of the 
People. By Charles Hull, M.D. 8s. 

Letter to the Earl of Liverpool, on the Distress of the Mer¬ 
cantile Shipping, Agricultural and Manufacturing Interests, 
with the several' Remedies proposed. By Joseph Pinsent. 
Is. 6d. 

A Letter to the Earl of Liverpool, on the present distressed 
State of Agric^^Lre, &c. 8vo. 3s. Gd. 

Detail of a Combination to raise the Price of Bread. By the 
Author of a Pamphlet, entitled, Relief of the Poor. 3s. 

A Letter to the Bight Hon. F. Robinson, M.P., oiyte Ne¬ 
cessity of farther Protection to the Agriculturist. Is. 

The Grounds and Danger of Restrictions on the Corn Trade 
considered; together with a Letter on Rent. 4s. 

Remarks on the Merchants’ Petitions and Publications re¬ 
specting Restrictions on Foreign Commerce, See. Is. 

Substance of the Speech of the Earl of Liverpool, May 20, 
1820, on the Motion of the Marquis of Lansdown for a Com¬ 
mittee on the Extension of our foreign Commerce, 

A f(!W plain Facts relative to' the Situation of the Country at 
<lie Commencement of the Year 1820, in Regard to its Finances, 
Morals, and Religion. Is. Gd. 

A Letter to Earl Bathurst, on the Condition of New South 
Wiiles and Van Dieinan’s Laud. By Henry Grey Bermet. 

M.P. 

Brief Obsffl^ations on the Necessity of a Renewal of the 
Property Tax, under certain Modifications. By T. S. Hu- 
bersty, Esq. of Lincoln’s Inn. 2s. 

‘ite Ti>pooRAVHY, (British). 

A 'ro])ograplueal uml Historical Account of Boston, and the 
Hundred of Skirbeck, in the county of Lincoln. By Pishey 
’Thomson. With 26 engravings, 8v#. IZ. Is. 

The History and Antiquities of Kensington, interspersed with 
Biographical Anecdotes, &c. Sic. By 'Thomas Faulkner. 8vo. 

A Survey of Staffordshire, (containing the Antiquities of that 
county, with Portraits. By Rev. T. Harwood, B.D, &c. 8ve. 
1/. Is. 
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Historical and descriptive Sketches of the Town and Lake of 
Horncastle, in the county of Lincoln, and of places adjacent. 
By George Weir. Plates, royal 8vo. 12s.; royal 4to. 21s.; 
elephant 4to. 24s. 


TOPOOttAPHY (FoUEIGN.) 

The Emigrant's Guide to Upper Canada. By Captain Charles 
Stuart. 12mo, 7s. ' 

Facts and Observations respecting and the United 

States of America. By C. F. Grece, Esq. ,8vo. 6s. 

A Geographical View of Upper Canada, with Eemarks on the 
Situation of the Inhabitants, &c., and a complete description of 
the Niagara Falls, &c. By M. Smith. 3s. 

Sketches of Lower Canada, Historical and Descriptive; with 
an Account of the Soil and Aspect, the Morals, Habits, and 
Religious Institutions of that Country. By J. Sansom, Member 
of the American Philosophical Society. Gs. 

A Statistical, Historical, and Political History of New South 
Wales, and its dependent Settlements of Van Diemen's Land. 
By W. C, Wentworth. 8vo. 16ir. 

Voyages and Travels. 

A Voyage to Africa, with some Account of tl«e Manners and 
Customs of the Dahomian People. By John M'Leod, M,D. 
Bvo. 5s. 6d. 

A Journal of two successive Tours upon the Continent, in 
the years 1810, 17, and 18. By James Wilson. 8vo. 3 vols. 
ll. 16s. 

Historical Account of Discoveries and Travels in Asia, from 
the earliest ages to the present time. By Hi^^Murray. 8vo. 
3 vols. 21.2s. 

Classical Excursions, from Rome to Arpino. By Charles 
Kelsall, 8vo. 12s. 

Three Months passed in the Mountains, east of Home, during 
the year 1819. By Maria Graham, Author of ,||^;tornal of a 
Residence in India, with plates, 8v o. 10s. 6d. 

Sketches descriptive of Italy, in tlie ^ears 1816, 1817, with 
a brief Account of Travels in various pans of France and Swis- 
serland in the same years, 4 vols. U. 12s. 

An Itinerary of Denmark, Sweden, Norway, and Russia. 
By M. Reichard. With a map, 18mo. 7s. 

gravels through England, Wales, and Scotland, in 1816. 
By Dr, S. H. Spiker, Librarian to the King of Prussia. 'I'rana- 
laled from the German. 12mo. 2 vols. 14s. 
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Account of a Tour in Normandy, undertaken chiefly for the 
purpose of investigating the Architectural Anti^ities of tlie 
Duchy; with Observations on its History, on the Country, and 
its Inhabitants. By Dawson Turner, Esq. F.R.S. &c. Royal 
8 VO. fifty plates. 2 vols, 2Z. 12s. 6d. Large paper,3f. 13s. 6tZ. 


Recently imported 
Afters. Tkeuttel and Wi/UTZ. 

M^moires de FAcadfemie Royale des Sciences de Tlnstitut do 
France, ann^ 1B18, tom. 111. 4to. H. 16s. 

Annuaitfe’^atorique Universal pour 1819, avec un Appcndicc 
contenant liil^ites publics, traites, notes diplomatiques, 
piers d'^^at, et tableaux statisliques, financiers, admmistratifs 
et n^crologiques; une chronique offrant les ev6nemens Ics plus 
piquans, les causes les plus c^l^bres, &c. Par C. S. Lesur, 
8vo. 16s. 

Titsingh, M^moires et Anecdotes sur la Dynastie regnantc 
des Djogouns, Souverains du Japon, avec la description des 
fdtes et ceremonies observees aux differentes epoques de I'annee 
^ la conr de ccs princes ; et un Appendicc, contenant des de¬ 
tails sur la poesie des Japonais, leur maniere dc diviser rann6c, 
&c. Tire des originaux Japonais, public avec des notes et 
eclaircissemens. Par M. Abel Reinusat, 8vo. 14s. planch, col. 
1/. Is. 

Havet,lc Moniteur medical, ou Sccours et Remedes a donner 
avant Tarriv^e du M^decin; ouvrage utile aux chefs de famille, 
aux mattresses maircs et dc pension, aux maires, aux cures, 
et principaleraent aux personnes qui habitent la campagne, 
12mo. 3s. 

Chausg^ ^^ piecueil Anatomique ti I’usage des Jeunes Gens 
qui sc de^TO^t k I’etude de la Chirurgie, de la Medecinc, de la 
Peinturc, et do la Sculpture: avec les explications suivant la 
nouvellc nomenclature methodique et des tables synonymiques, 
avec 17 planches et le portrait de I’Autcur, 4to. 16s. 

BorgniS/ Traitc complet de M6canique appliquee aux Arts, 
Partie VIII. des Machines imitatives et des Machines TheS.- 
trales, 4to. avec 27 planches, ll. 14s. Complete in Eight Parts, 
14/. 5s. 

Delarue, Cours complet des Maladies des Yeux, suivi d’un 
Trait6 abregc d’Hygi^ne oculaire, comme faisant partie inte- 
grante de ce cours, 8yo. 1 Os. 

Christian, Description des Machines et Precedes, specifies 
dans les brevets d’invention, de pcrfectionnement, et d’imporla- 
tioiv, dont la duroe cst expiree, tom. III. 4to. 21. 2$. 
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Pertussier, Fortificatioo par TOrdonnance, 8vo. avec un Atlas 
des planches, grand in folio, 1/. l6s. 

Drieu, le Guide du Pontonnier, Memoire sur les Fonts Mi- 
litaires, conteuant les passages de Eivi^ires le plus reniarquables 
executes jusqu’ii nos jours, et les principes de I’art du Ponton- 
nicr. Avec les figures n^cessaircs 4 rintelligence du texte, et 
une carte topographique de Pile Lobau, rcpr|§sentant les 
ouvrages de Carapagne construits dans cette tie en 1809, 
8vo. 10s. 

Humboldt, Voyage aux Regions Bqu^oxtales du Nouveau 
Continent, fait en 1799,1800, 1801, 18.02, 18Q3,et 1804, tom. 
V, et VI. 8vo. U. 

Humboldt, Voyage Partie Botaniquc: et autres 

Plantes legumineuses du Nouveau Continent. Uvraisou, 

folio, avec fig. col. 3^. 3s. . 

D’Audebavd de Ferussac, Histoke naturelledcs Mollusqucs, 
livraison Vlll. 4to. M, Is., fol. fig. col. *2,1. 2s. 

Dictionnaire des Sciences Naturelles, tom. XVII. (FIL-EYS) 
8vo. 10s. 

Dictionnaire des Sciences Medicales, voL XLV. ct XLVl. 
(POUR—RACK) 8vo. U. 

Journal CompR-mcnlairc du Dictionnaire des Sciences Me¬ 
dicales, Livraison, XXV. ct Souscriptiun jusquM XXXVI. 
8vo. IZ. 12s. 

Flore du Dictionnaire dee Sciences Medicales, Nos. 102 cL 
105. 8vo. each 3s. 6d. 

Bourdon, Rccbcrcbes sur Ic Mecanisme de la Respiration ct 
sur 111 Circulation du Sang. 8vo. 4s. 

Gcorget, do la Folic. Considerations sur cette nuiladic; 
son siege et ses symptomes; la nature el le mode d’actiuu de ses 
causes; sa inarclie et ses terminaisons, &c. 8vo, lOs- 

Ucydellet, du Suicide considcrc dans ses rapports, avec la 
morale publique, ct les progres de la libertc dans les pays 
anciens ct moderncs, mais surtout en France, 8vo. 3s, 

'rrolliot, Nouveau Traite de la Rage. Observations cli- 
niques, rcclierchcs d’anatomie patliologique, et doctrine de 
cette maladie, 8vo. 10s. 

Delabarre, Tralt6 do la partie mecanidue do. I’Art du Clu- 
rurgicn-Dentiste; ouvrage orn6 de 42 planches, 2 vol. 8vo. 
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^ogal Sn$tttutioit» 

21, ALBEMARLE-STREET. 


PLAN OF AN EXTENDED COURSE OF LECTURES, 

A\l) DEMON.mtAriONS, IN 

PRACTICAL AND THEORETICAL CHEMISTRY, 

i>Etivi:R£o m 

Ha^oratorn of tge ISloi^al £ns(titution, 

BY WILLIAM THOMAS BRANDE, 

Sccrciarij nf ihe Jloijal Society of London, and F.II.S., lidinlwr^hi Pnfmor of Che- 
mistnj ill the Itoijal fngtUutwmf and of Chemistry and Matena Meitica to the Apo¬ 
thecaries' CompoTiii). '-^ '■ 

TTHESE Lectures commence on the second Tuesday in October, at 
Nine in the Morning, and are continued every Tuesday, Thursday, 
and Saturday during the Season, which begins in October and termi¬ 
nates in May. 

The subjects comprehended in these Lectures are treated of in the 
following order: ‘ 

Di VISION I.— 0/ the Powers and Properties of Matter , and the General 

Laws of Chemical Ckanyes. 

^ 1. Alt) IK ilriM—CrystaUization—Chmical Affinity—Laws ol Conibinalion and Decompoaitioii. 

4 ' 2 . Ut‘U—Il.i iiDlUL'Ucc in Art ami Natmv. 

<1 ;i. F.li’ctiicily—Us Law?, and connexion with Cheniical Piirnomcu.i. 
j 1. Ivadiaut Mailer. 

DrirsioN 11. —Of Undccompounded Substances and their mutual 

Combinations. 

4 1. Suhstani’c? that .'Piiport (knulmslioii—Oxygrii — Chniiic - Iodine. 

2. Iiill.iiuinabk ami Acidliiahic SuhstnneeB—HyiJnnri'ii——Siiljdinr—Plioipluinis— 
Carbon —Itoroii. 

^ 3. Mail?—ami theu- CoiubiiMtions with the various Snbstaiiccs rliwotibcd in the cai liur part of 
the Course. 

Division 111. — Vegetable Ckemktry. 

. I. Clicimcal Physiolof,^ of Vegetables. 

4 2. Ilf \ii.ilysis—(Jltiiiidtii and proximate Elcinenls. 

' Pimissi-s of Purinciitation dud their Products. 


Division IV. — Chemistrij of ike Animal Kingdom, 

^ 1. CvMu'i.i! ^ iews connccicd with this department of the Science. 

.■ 2. Coiiipo'iiiDii and Piopiities of the Solids and Fluids of Animals—Products of Itisensc. 
a. Aiiira'il Ji'iiiictions. ^ 

Division V.— Geology. 

i 1. Primitive and Secondary Rocks—Stnictarc and situation of Veins. 

* -t. Decay of Hocks-Pnubiction of Soils—Their Analysis and Prineiplcs of Agricultural 
Iinproveiufiit. 

' .1. Mineral WatciMethods of ascertaining their Contents by Tests and by Analysis. 

? 1. A olcanic Rocks—Phainoinena and Prorlucts of Volcanic Emptioiis. 

» 

In the First Course, the principles and objects of Chemical Science 
and the genciml Laws of Chemical Changes are explained, and the 
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phatsuomena of Attraction, Heat, Electricity, and Radiant Matter, de-. 
veloped,' and illusteated by numerous'experibaents. Theundecom* 
pounded bodies are tKbn examined, an|i the modes of procuring them 
in a pure form, and'of ascertaining thelf Chemi^ characters, exhibited 
upon an extended scale.—The Lectures on the Metals include a suc¬ 
cinct account of Mineralo^i and of the methods of analyzing and 
assaying Ores. Ihls part ^.the Course will also" contain a full exa¬ 
mination of Pharmaceutical filiGmistry; the Chemical Processes of the 
PharmacopcBia will be particularly described, and compared witli those 
adopted by the manufacturer. 

The Second Course relates to Organic Substsmeea,—The Chemical 
changes induced by Vegetation are here inquired iiijto; the Principles 
of Vegetables, the Theory of Fermisihtation, and die Character of its 
Products, are then examined. 

The Chemical History of Animals is the next object of inquiry—it is 
illustrated by an examination of their Component Parts, in health and 
in disease: by an inquiry into tlie Chemistry of the Animal Functions, 
and into the application of Chemical Principles to the treatment of 
Diseases. 

The Course coiicliules with an account of the Structure of the 
Earth, of the changes which it is undergoing, of tlie objects and uses of 
Geology, and of the principles of Agricultural Chemistry. 

The applications of Chemistry to the Arts and Manufactures, and to 
economical purposes, arc discussed at some length in various parts of 
tin- Course; and the most important of them arc experimentally 
exhioited. _ 

A Now Edition of Mr. Brande’s Manual of Cuemistrv, intended as a Text- 
B(wk fur these Lectures, will be published in the course of the season. 

Tlie Admission Foe to each Course Is Four Guineas; or, by paying Eight Gui¬ 
neas, Gontlenien are entitled to attend for an unlimited time. 

Life and Annniil Sabscribers to the Royal Institution are admitted to tlic above 
Lectures, on payment of Two Guineas for each Course; or, by paying six Guineas, 
are entitled tu attend for an unlimited lime. * 

Further particulars may be obtained by applying to Mr. Brande, No. 2, Clarges- 
street, Piccadilly; or to Mr. Fincher, at the Royal Institution, 21, Alberaarle- 
fltieet. 


LONDON; 

Printe<l by W. Clowks, NortliumbcrUnd-ranrl. 
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AHt. l. Observations on the Analysis of Mineral Wains, 
$ fiy ^. T. B»ande, Sec. R.S. Prof. Chem. ll.I., 

Tf HE following observations relating to the analysis of mineral 
waters have been drawn up principally with a view to facilitate 
tb ogress of the student, in that very difficult department of 
^alytical chemistry. I have endeavoured to simplify the details 
ny pointing o\it the readiest methods of recognising and sepa¬ 
rating the substances which usually occur, aiid have, therefore 
omitted the enumeration of the more rare ingredients, or of those 
which a e limited to particular places. 

1 have not adverted to the mode recommended by Dr. Murray, 
f Edinburgh Philosojdiical Transactions, VI11.^ because I cannot 
readily admit the existence of incompatible salts to the extent 
which his principle requires ; nor do 1 think that it materially 
facilitates the analysis in those cases vv-hich present peculiar 
difficulties to the plan 'of determining the ingredients by eva¬ 
poration. 

Sect. I. Of the Tests and Apparatus required in the Examination 
and A nalysis of Mineral Waters* 

Those who have not access to a regular laboratory will find it 
convenient to arrange the following tests and re-agents in the 
manner represented in the annexed drawing; (Plate II.) the larger 
phials should contain about six ounces by measure; the second 
size, three ounces; and the smallest, one ounce. Of these phials, 
^-he greater number should be simply stopped; and a few of 
them provided with an elongated stopper (22) dipping into the 
fluid which they contain, 

X Q ♦ 
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Tlie larger phials may contain the following re-agents 
Pure sulphuric acid. 

-nitric acid. 

-muriatic acid. 

Dilute sulphuric acid, 1 acid -4^ 3 water. 

■ nitric acid ditto. 

- muriatic acid ditto. 

Solution of potassa. 

-soda. 

■ ■■■— ammonia. 

■ . carbonate of potassa. 

--carbonate of soda, 

V 

-— carbonate of ammonia. 

-oxalic acid. 

-oxalate of ammonia. 

-baryta. 

-acetate of baryta. 

-- nitrate (tf baryta. 

-phosphate of soda. 

..— snlphale of silver. 

Alcohol, 

The smaller phials may contain 
Tincture of galls. 

Solution of iodine in alcohol. 

-nitrate of silver. 

-—— ferro-prussiate of potassa. 

-- — muriate of lime. 

-hydro-sulphurct of ammonia. 

—;— - hydriodatc of potassa. 

——-soap in alcohol. 

Phosphorus. 

Sulphate of lime. '' 

Test-papers, turmeric, litmus, violet. 

Black dux. 

Nitrate of ammonia. 

The tray should contain a few Florence flasks (1), Wedg¬ 
wood and glass basins (2, 3), a platinuta an^ a silver crucible 
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(4, 5), a silver capsule (6), some funnels (7)i test, glasses (8), test 
tubes (9), 'and glass rods, filtering paper, a spirit (10), and an 
Argaaci Lamp (11), a retort (12), and receiver (13), a cop- 
]ifer basin to serve as sand-bath (14), a blowpipe (15), athermo- 
nieiier(16), a scale of equivalents (17), a. dropping bottle (18), 
a few watch glassel^ (19), a support for holding glasses over a 
lamp (20), ^ small brass stand with rings (21), a tube with a 
bulb in the centre and a pointed extremity, for drawing up small 
portions of liquids (23), platinum pincers (24, 25): a small 
but good balance, with well-adjusted w'eights, is also requisite, 
accompanied by a phial and counterpoise for taking specific 
gravities ; and lastly, a small mercurial trough. There should 
also be a plentiful supply of distilled water, a portion of which 
should be contained in a dropping bottle. 

Sect. TI. Examination of Mineral Waters by Tests. 

1. The term mineral water is applied to those natural spring 
'valei A which contain so large a proportion of foreign matter as 
U) render them unfit for common domestic use, and to confer 
upon th». m a sensible flavour, and specific action upon the 
animal frame. Their temperature is liable to considerable 
variation, and is sometimes their principal character, as is the 
ease witli the waters of Bath and Buxton; but they are gcnc- 
tally so far inj[)regnated with aeid or saline bodies, as to derive 
from tlu'in their peculiarities, and in this respect may conveni- 
enily be arrangt'd under the heads of carbonated, sulphureovs, 
saline, and chalybeate waters. The mere taste of the water 
enables us to determine to which of these subdivisions, it pro¬ 
bably !)elongs, 

2. In examining a mineral water, it is of importance to as¬ 
certain its specific gravity, which gives us some insight into 
the proportion of its saline ingredients, its specific weight as 
cciinpan'd with pure water, being of course augmented by its 
foreign contents. Mr.'Kirwan (Essay on Mineral Waters, p. 145.) 
has given the following formula for calculating the proportion 
of saline substances in a water of known specific gravity: sub¬ 
tract the specific gravity of pure water from that of the water 
i xamined, and multiply the remainder by 1.4. The product i.s 

Q 2 
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equal to the saline contents in a quantity of the water denoted 
by the number employed to indicate the specific gravity of dis¬ 
tilled water. Thus suppose the specific gravity of the water 
= 1.079, and that of pure water = 1.000, then 79 x 1.4 — 
110.6 r= saline contents in 1000 of the mineral water.” 

This is a useful formula, but open to certain objections; and 
as it is often of considerable importance to acquire a just know¬ 
ledge of the proportion of foreign bodies in water, it is advisa¬ 
ble to conjoin the above method with the following. 

3. Evaporate a given weight, say 1000 parts, to dryncSs, and 
expose the residue for twenty-four hours to a temperature not 
exceeding 300° upon a platinum capsule; weigh it, and the 
mean obtained from this and the former experiment, will give 
the proportion of dry saline ingredients within an error of two 
per cent. Thus suppose 1000 parts of the above-mentioned 
water give by evaporation 1144 dry residue, then 110.6 +■ 
114.4 =r 225 -j- 2 == 112,5 m quantity of saline matter in a 
dry state (salts deprived of water of cry.stallizaiion) existing in 
the mineral water under investigation. 

4. Having by tlicse preliminary operations ascertained the re¬ 
lative quantity of foreign mutter in the water under examination, 
the nature of the substances present is next to be inquired iu6». 

The substaiK'es which have been found in mineral waters arc 
extremely numerous, but those which ordinarily occur, are the 
following ; 

Oxygen. 

Nitrogen. 

Carbonic acid. 

Sulphuretted hydrogen. 

Carbonate of lime. 

Carbonate of magnesia. 

Carbonate of iron. 

Muriate of magnesia. 

Sea salt. 

Sulphate of magnesia. 

Sulphate, of soda. 

Sulphate of lime. 
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a Oxygen and nitrogen exist in the greater number of spring 
waters in the proportions constituting atmospheric air; the pro¬ 
portion of nitrogen is, however, mot unfrequently predominant. 
These gases give no peculiar flavour to the water. 

b Carbonic acid renders mineral waters sparkling and efier- 
vescent: it is detected by occasioning a precipitate in aqueous 
solution of baryta, which dissolves with effervescence in dilute 
muriatic acid. 

c The presence of sulphuretted hydrogen is known by its pe¬ 
culiar disagreeable smell; by the production of a black preci¬ 
pitate on dropping into the water a solution of nitrate of silver; 
and by the deposition of sulphur on adding a few drops of 
nitric acid. 

d The carbonates are dissolved in the water by excess of car¬ 
bonic acid, and consequently fall down upon its expulsion by 
boiling. Carbonate of lime and magnesia arc deposited in the 
form of a white precipitate* Carbonate of iron occasions the 
separation of a rusty brown ferruginous powder, and the watei 
is blackened by a few drops of tincture of galls. 

e Mr. R, Phillips, in his analysis of Bath waters, has shown 
tha^ the delicacy of galls, as a test for iron, is curiously aflected 
by the presence of certain salts ; if the iron be in the state of 
protoxide, its detection is facilitated by salts with a base of 
bine, and by alealis; if in the state of peroxide, lime prevents 
the action of the test. This is well shown by dissolving a very 
minute portion of protosniphate bf iron in a L;lass of distilled 
Avater. and adding a drop of tincture of galls, which occasions 
no immediate discoloration ; but a drop of lime-water, or other 
al(‘ali, instantly renders the presence of iron evident; so that 
the quantity of iron present in a water cannot be correctly judged 
of by the degree of pr ecipitation occasioned in a by tincture 
of galls. 

f Ferre-prussiate of potassa is also a good test to show minute 
quantities of iron in water, by the blue precipitate which it 
occasions; its action is aided by previously adding two or three 
drops of nitric acid to the water; but it is an equivocal test 
compared with galls. 



U22 


Mr. Brando on the Analysis 

y The presence t)f muriatic salts and of chlorides, is indicated 
by a white cloud on adding sulphate of silver. 

h The sulphates, when present in water, alFord a white preci¬ 
pitate on the addition of nitrate of baryta, which is insoluble 
in nitric acid. 

% Lime is recognised by a white cloud on dropf^ing oxa¬ 
late of ammonia into the water. A portion of the precipi¬ 
tate collected upon leaf platinum, and heated before the blow¬ 
pipe, may be burned into quicklime. 

k Magnesia is rendered evident by adding carbonate of 
ammonia which throws down the lime, and sub.sequcntly pour¬ 
ing in phosphate of soda, which, when magnesia is present, 
carries a portion of it down in the form of a g’^anular precipi¬ 
tate of ammuniaco-magtiesian phosphate. 

Such arc the rcadie.st means of.recognising the presence ot 
the various substances that comni^jily occur, by the action of 
re-agents or tests ; and, having gained such general informaliou, 
We next proceed to the analysis of tlic water, in order to ascer¬ 
tain the relative proportions of the gaseous and saline ingre¬ 
dients which it holds dissolved. 

Section III. Analysis of Mineral Waters. 

5. To ascertain the relative proportions of the gaseous contents 
of water with perfect accuracy, is a very difficult undertaking, 
and rarely necessary; the following method is sufficiently pre¬ 
cise in all ordinary cases of analysis. Provide a Florence flask 
capable of holding rather more than a measured wine pint, 
\vhich quantity of the,watev under examination is to bo intro¬ 
duced into it, and a cork carefully fitted to its neck, through 
a perforation in which is inserted a glass-tube one-eighth inch 
diameter, rising perpendicularly about eightcen^iichcs, and then 
bent so as to pass conveniently under the; shelf of the mercurio- 
pneumatic apparatus. (Where a sufficiency of mercury cannot be 
procured, warm ivater may be substituted, if only carbonic acid 
be present, and it may be absorbed by Iran&fernng the jar con¬ 
taining it to a solution of potassa.) Tlie flask should be placed 
over an argand lamp, and heat gradually applied till the water 
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fully boils. The gas evolved is to be collected in the usual 
way, in a graduated jar over quicksilver, and submitted to the 
following examination:— 

6. Throw up a small quantity of solution of potassa, which, 
if carbonic acid be present, will absorb it, and the quantity will 
be shown^y the diminution of bulk. 

7. Introduce the remaining air, or a portion of k, into u small 

bent tube, containing a bit of phosphorus; heat it so as to 
kindle the phosphorus, and note Uic diiniiiutiou of bulk when 
cold, ft is proportional to the oxjrgen present, and, if equal to 
one-fifth of the whole bulk, the gas may be regarded as at¬ 
mospheric air *. • 

8. If sulphuretted hydrogen be present it may be separated 
by strong alcoholic solution of iodine, which rapidly absorbs it, 
and scarcely takes up more than its own volume of carbonic 
acid gas. Chlorine, added to a mixture of sulphuretted hydrogen 
..lid carbonic acid, will also'pibduce the absorption of the former 
il a little water be present; but it cannot be conveniently used 
•■iver mercury. 

9. During tlie ebullition it not unfrequently happens tliat a 
precipitation ensues, indicating that the substances thrown 
down were dissolved by carbonic acid; and in that case they 
should be separated upon a filter A, after which the remaining 
water may be evaporated to dryness in a glazed porcelain basin; 
the dry residue transferred to a silver capsule, and perfectly 
desiccated at a temperature not exceeding 500*^. B. 

'Hie precipitate A tn$y consist of carbonate, of lime, of car¬ 
bonate of magnesia, or of oxide of iron; or it may be a mixture 
of tlif' three ; dissolve it in dilute muriatic acid, and add oxalic 
acid whi' h throws down oxalate of lime; separate this by fil¬ 
tration, and s|^ratc the filtrated portion with carbonate of 
ammonia, which precipitates the peroxide of iron, and having 
removed this, evaporate the residuary mixture, and expose the 


* In separating: oxygen a solution of nitric oxkle in protosu]])hute of iron 
may sometimes conveniently be employed, but il.does not give so accurate 
a result as the action of phosphorus. 
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dry salt' to a red heat in a small platinum capsule ; the 
nesia, if any were present, will remain; if not there will be no 
residue, for the oxalic acid and muriate of ammonia will be 
destroyed and volatilized. 

100 parts of oxalate of lime indicate 77 of carbonate of lime. 

100 parts of red oxide of iron indicate 90 of blac^oxide, or 
143 of carbonate of iron. 

When carbonic acid holds iron in solution, tim metal is in 
the state of protoxide, and if air be excluded it requires lung 
boiling to decompose it; for«^ the same reason, if the water be 
exposed, under the exhausted receiver of the air-pump, it does 
not readily become brown, as is the case when it is exposed to 
air; a drop or two of nitric acid facilitates the deposition ol 
the red oxide. 

100 parts of pure magnes|^ are equivalent to 213 of carbo¬ 
nate of magnesia. , 

10. The dry residue B, is ti^JM^||||ested in six or eight parts 
of boiling alcohol, specific gravit;y^^.817, which will takii up 
muriate of magnesia, and in some rare cases (where no sulpiiates 
arc present) muriate of lime. Filter oft' the alcoholic solution, 
and wash the rcsidin; C with a little fresh alcohol, which add 
to the former, and evaporate to dryness D. The dry muss D, 
exposed for sonxe time to a heat of 500*^., is generally pure 
muriate of magnesia; if il contain muriate of lime, the lallei 
earth may be separated by solution of oxalic acid, in the state 
of oxalate of lime. 

I have found it, in some cases, convenient to convert the 
muriates of lime and magnesia into sulphates, by pouring upon 
them excess oi sulphuia. .icid, evapoiating lo dryness, and 
heating the dry mass red hot. The sulphate of magnesia may 
then be almost completely separated from the sulphate of lime, 
by a small quantity of cold water ; or a satuf^ted solution of 
sulphate of lime may be used, which takes up the sulphate of 
magnesia, and, of course, leaves the sulphate of lime. 

The alcohol will also take up a very minute portion of sea 
salt, which, however, is too small to require estimation. 

11. The residue C, insoluble in alcohol, may contain sea-salt. 
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sulphate of soda, sulphate of magnesia, and sulphate of lime; 
digest it in ten parts of boiling distilled water, which, when 
cold, will have laken 'tip every thing but sulphate of lime, of 
which an inappretiat^ portion only will have been dissolved; 
separate the solution into two equal portions, a and b. 

Ta.a add nitrate of silver, ^d wash and dry the precipitate, 
which is ciiloride of silver, and of which 100 parts indicate 41 
of sea-salt. 

To 6 add acetate of baryta as long as it occasions a preci¬ 
pitate, which is sulphate of baryta, and which is to be sepa¬ 
rated, dried and weighed. 100 grains are equivalent to 60..') 
of sulphate of soda, and to 51 of sulphate of magnesia. * 

In order to ascertain the quantity of magnesia present, and 
consequently the quantity of sulphuric acid belonging to it, 
evaporate tlie liquid filtered, ofl' the barytic precipitate E to 
dryness; it will contain sea-salt, acetate of soda, acetate of 
magnesia, and, prob!||i^;,''-ar‘ portion of< the added acetate of 
baryta; ignite the diy mass, and wash it to separate the sea- 
salt and soda; magnesia and carbonate of baryta will remain 
insoluble, upon which pour dilute sulphuric acid; digest, filter, 
and evaporate the clear liquor to dryness; it is sulphate of 
magnesia, equivalent of course to the original portion of the 
salt; deduct the sulphuric acid contained in it from the whole 
in the precipitate E, and the remainder will give the quantity 
united to the soda. 

12. To estimate the quantity of sulphate of lime in the 
water, the residue of the evaj)oration of one pint may be 
washed with cold satuiahid solution of sulpiiate of lime, which 
will dissolve every thing but that sulpiiate, and which may thus 
be obtained and weighed; or, add oxalate of ammonia to a 
given quantity of the boiled and filtered water, collect the pre¬ 
cipitate, and dry it at a heat of 500°. One hundred grains 
of this oxalate indicate 104 of dry sulphate of lime. 

13. Such are the general components of mineral waters, and 
the means of ascertaining their relative quantities. Let us sup¬ 
pose the following results have been obtained, with a view to 
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illustrate the mode of drawing up the analysis. By the pro¬ 
cess 5, twelve cubical inches of gas have been expelled during 
die ebullition of a pint of water. Tlie ^losure to solution of 
potassa has occasioned a diminution of eleven cubical inches, 
which, it having been previously ascertained that no sulphu¬ 
retted hydrogen was present, may be considered as cai^onic 
acid. The remaining gas thrown up into a tube, containing a 
portion of phosphorus, and heated, suffers scarcely any dimi¬ 
nution, and the phosphorus does not burn: hence it may be 
regarded as nitrogen. The gaseous contents, therefore, of*the 
water under examination are, in the wine pint— 

Carbonic acid . 11 cubic inches. 

Nitrogen . 1 ditto*. 

If sulphuretted hydrogen be present, it is best to have re¬ 
course to a separate operation to estimate its quantity: for this 
purpose collect the gas as before, {^iid^^ow up into it a small 
quantity of alcoholic solution of The absorption de¬ 

notes the quantity of the gas. (8). 

14. The next step of the operation relates to the examina¬ 
tion of the precipitate, which has been deposited during 
ebullition, 9. A. Let us suppose the weight of oxalate of lime 
to be 3 grains, of oxide of iron 1.5 grain, and of magnesia 1 
grain, then tlic above data give 

Grains. 


Carbonate of lime . 2.2 

Carbonate of iron .2.4 


Carbonate of magnesia .,.2.1 
15. The alcoholic solution (10) may be diluted and tested by 
oxalic acid for lime; if absent, evaporate to dryness as di- 
u'cled. Let us suppose the residue to be 

Muriate of magnesia.5 grains. 

* Of thU asnmll portiiin will probably liave been derived from 

the air in tlic tii)>e connecting thu flask witif, the pneumatic apparatus ; a 
little pracAce soon enables the operator to ascertain when it has been ex¬ 
pelled; or if may be received entire,,and utlcrwards deducted from the 
whole produce. 
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If the quantity of muriate of magnesia be considerable, greater 
accuracy is ensured h\ converting it into sulphate, which is 
done by placing it ii]^ capsule of platinum, pouring upon it 
sulphuric acid, evaporating to dryness, and heating the dry mass 
to dull redness. One hundred grains of tliis dry sulphate of 
inagiiesia indicate 94 of muriate of magnesia; hence the water 
under examination would have given 5.35 grains = 5 grains of 
muriate. 

If the alcoholic solution contain muriate of lime, that earth 
must be previously separated by oxalic acid; and 100 parts of 

oxalate of lime are equivalent to 85 of dry muriate of lime, 

• 

16. The aqueous solution of the residue (C 11) being divided 
into two portions, let us suppose the portion (a 11) to afford 8.5 
of chloride of silver, which indicates of sea salt 3.5 grains = 7 
grains in the pint. 

17. Let us assume, precipitate^ of sulphate of baryta 

0 II.) weighs 15 grains, ‘indicating of 

Sulphuric acid.5.1 grains. 

The process directed in 11 furnishes of 

Sulphate of magnesia. 3.75 grains, 

which contain 2.5 grains of sulphuric acid, and wliich deducted 
Iroin 5.1 grains leave 2.6 grains, which arc adequate to the for¬ 
mation of 

Sulphate of soda.4.65 grains. 

So that the ])int (the water having been tlivided into two equal 
[)onions) would contain of 

Sulphate of magnesia 3.75x2 — 7.5 grains. 

Sulphate of soda .... 4.65 X 2 = 9.3 grains. 

18. The addition of oxalate of ammonia, or oxalic acid, to 
A pint of the lioiled water (12) furnishes a precipitate of 4.7 
grains of oxalate of,lime, indicating of 

Sulphate of-^ssHme.5 grains. 

S' 

19. To give a general view, therefore, of the components of 

tlie mineral water which has thus been examined, we should 
place them as follows :— - ^ 
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One wine pint contains 

Carbonic acid ..... 

Cubic Inches. 

. .'A... 11 

Nitrogen . 

,, ,’§0.^ m . 1 

Gaseous contents... 

. 12 

Carbonate of lime ..... 

Grains. 

. 2.20 ' 

Carbonate of iron . 

.2.40 

Carbonate of magnesia . 

.2.10 

Muriate of magnesia ... 

.5.00 

Sea salt . 

.7.00 

, Sulphate of magnesia ... 

. 7.50 

Sulphate of soda. 


Sulphate of lime. 

.5. 

Aggregate weight of solid contents.. 40..01) 

20. Besides the substances now entitl^rated, and which may be 

considered as tbo most frequently occurring ingredients in mine- 


ral waters, there are others occasionally present, of which thefol- 
lowin}^ is an ennincrati<5n,with the best methods of detectinr^ them, 

a Carbonate of soda is known to exist in water, when after 
having been boiled down to half its bulk, and, if necessary, fil¬ 
tered, it reddens tumeric paper, and restores the blue of lit¬ 
mus reddened by vinegar; it also affords an effervescent pre¬ 
cipitate with nitrate of baryta, soluble in dilute nitric acid, 
7’his carbonate is incompatible with the soluble salts of lime. 

Muriate of lime may also be used to detect the alcaliue car¬ 
bonates, with which it affords a precipitate of carbonate of lime. 
Carbonate of soda is distinguished from that of potassa, by the 
latter affording a precipitate in neutral muriate of platinum, 
which the former does not. Carbonate of ammonia is ob¬ 
viously discoverable by its smell, when acted on by caustic 
fixed alcali, or lime. 

h Silica is detected by evaporatisg the water to dryness, and 
boiling the residue in dilute mi^riaiic acid. The silica, if pre¬ 
sent, remains as a white powder not altered by a red 
fhcat, bui instantly^fhfiing with a particle of carbonate of soda. 
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c Boratiic acid and borax have been found in certain lakes in 
India, and in some par^ of Italy, To detect boracic acid, eva¬ 
porate to one-eighth tl^^riginal bulk of the water, and add car¬ 
bonate of soda as long as it occasions any precipitate; boil 
and filter. The filtered liquor will contain borate of soda, with 
some other salts of the same basis; evaporate to dryness in a 
platinum crucible, and digest the residue in three or four parts 
of sulphuric acid, diluted with its bulk of water. If boracic 
acid be present, it will separate in micaceous crystals. 

d Alumina has been found in a few mineral waters in the state 
of a sulphate. It may be separated by the following process : 
Evaporate to dryness, digest in alcohol, and re-dissolve the 
residue in eight parts of water; filter and add oxalic acid, 
which throws down lime, and which being separated, leaves 
magnesia and alumina in solution. Carbonate of ammonia 
throws down the alumina^l^d ^leaves the magnesia. 

Pure ammonia throws down both aluifiina and magnesia. 
These earths may be separated by solution of potassa, which 
dissolves the former but not the latter. 

o Manganese is sometimes found in water, but only in v(!ry 
small proportion, so as not to amount to more than a trace. 
Dr. Scudamore found a trace of manganese in the waters of 
Tunbridge Wells, and it has never been discovered in larger 
proportion. 

f It has be('n said that certain nitrates are occasionally present 
in water, but such solutions can scarcely be called mineral 
waters. If nitrate of lime be present, it will be taken up from 
the residue of evaporation by alcohol, and may be decomposed 
by carbonate of potassa, so as to afford carbonate of lime and 
crystals of nitre. 

g It sometimes happens that water contains lead, which may 

be detected by evaporation to one-eighth its bulk, adding a 

few drops of nitric acid, and then hydriodate of potassa, which 

gives a yellow insoluble precipitate; and hydro-sulphurct of 

ammonia, which forms a deep brown or black cloud. These 

precipitates may be reduced by heatyoig thorn before the blow- 
» « 

pipe upon charcoal, mixed with a little black flux. 
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h If vegetable or animal matter be contained in water, it gives 
it a brown colour, especially when evaporated, It may be de¬ 
stroyed in the dry residue by igniting Sllwitli a small addition of 
nitrate of ammonia. 

The following analyse.s of mineral waters nmy bo advanta¬ 
geously consulted by the student, as containing a variety df 
useful details, which are necessarily omitted in the above obser¬ 
vations. 

* 

1. Analysis of the Hot Springs at Bath^ by Richard Phil¬ 
lips, Esq. 

2. Analysis of the Brighton Chalybeate, by Dr. Marcct. 

3. Analysis of the Tunbridge Wells Waters, by Dr. Scuda¬ 
more. 

4. The sixth chapter of Mr. Children’s Translation of 
Thenard’s Essay on Chemical Analysis. 

Art. II. On some Property the Catenarian Carre 

with nfcrcnce to Bridges bxf Suspension. In a Jitter to the 

Editor_/Vow. Davie.s Gu.bejit, Ksq.P\R.S. and iVl.P 

Dear Shi, 

Now that the properties of the Catenarian curve have oe- 
<juircd real importance from the construction of bridges by 
suspension, I flatter myself, that the following investigutioi! will 
not be considered as wholly undeserving of otteniion 

It is needless to remark, that almost every general principle, 
of mechanics requires to be modifled in its reduction to prac¬ 
tice. Thus inertia and friction are omitted in the ahstraet theory 
of machines. The difference of form between the bridge, and Us 
suspending chain, and still more, perhaps, the weight of Ihe links 
or bars connecting them together, must sensibly alter the mathe¬ 
matical form of the curve : yet, from the catenary alone, can 
the real principle for constructing these bridges be derived; and 
they will probably be found not more remote from practical 
cases than other general principles, and equally capable of 
receiving all necessary corrections. 

I'he elements of the Catenarian curve are given in mo.st in- 
troductory treatises on fluxions; but to avoid the necessity of 
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referring to some particular work, they may be stated in a 
few lines. 

r.ct a = a constant 4hrce, estimated in length of the chain, 
which acts horizontally on A, the apex of the curve; 
z Tz the kength of chain or periphery of the curve, between 
its apex A, and the point of section, by any ordinate 
EP.: 

y rr the ordinate'; 

.X r= the absciss. 

* Now the curve being sustained in cquilibrio by these 
forces. 

By the weight of the chain acting perpendicularly 
downwards; 

By the force at A acting horizontally: and 
By the suspension acting in the direction of the 

curve at 

These forces ihust be represented in magnitude and 

direction, by the incremental triangle P r y —therefore 
« « • • 
y : y \ \ z ay consequently a;* : ;; z’ : a* 

; a’ + x*: z‘* 

* » « 

But = z* in all curves; therefore 


Equation A 


I : : (v+z' : s* And x 

1. ic = •»/ ce-fzF—a 

N° 2. z = ^/2aJ+J■“ 




2 ^—.r* 


N° 3. a = 


lx 


Again, 

.1 ‘ ‘ ‘ ff-r 

X : z : «, consequently ax — zy y = — 

2r 

substituting from Eq. A 2 
ax 

y = 

\/2oa;-fx“ And 
a + x-{-^^ax+x* «+.r + z 

'S= ax A 


y =z a^h L. 


n 


a 
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or by substituting its value lor a firom Equation A 
1, and dividing by z+x. 

Equation B. y a x h L. 

z-^a 

Thus far sec Dr. Hutton. Vince. Mac Laurie, ^c. 

Now, it is obvious, as there arc not any arbitrary quantities, 
that all catenaries must agree in specie, differing in magnitude 
alone; and since two Equations only can be deduced from the 
general properties of the curve, and there are four unknown 
quantities, no one of them can be exhibited in terms ol any 
olhpr, unless some new Equation is introduced; as in the case 
of a maximum or minimum, or of an assumed relation in 
magnitude between either two of the four quantities. 

The maximum, with reference to the subject of this inquiry, 
will evidently take place, when the force of suspension at P 

acquires a rate of proportional inc#|sai^ equal to that of y, or 

« 

if b represent this force, when — = ~ But b* — + " 

h y 

/p-4-2f/.r + - * ...... Eq. A N° 2, 

h =:z u^.rb X And — jV conscqucnllY 

aH-.r y 

: //: : a : y But 

X I y : z la therefore 


n-\-x 
y r=iaX —;;— 


(/.fa; 



Z—X 


But y XX axh L. 
Or substituting for 


z + a 


:—a 


consc/piently 


2 from Equa. A 2 


a f X 

V2axA--r^ 


v2aj;+.r’+a: 

k L. ^/- - and therefon 

V'2,ax + x*—X 


v2rtj; + .t“* X h L, - -— -: — 

V 2ua;4 -^*—x 

The expression may now be simplified by assuming a 

, ———- V 2.r+a;*-f x 

rill'll \^2r-|-,t’ X hL. ~ — -- 

v2,c4-4;“—.c 


j; — 1=0 


From 
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whence, by approximations, it will be found, that 
*r=r 0.81 very nearly 

a and a? being now - will be found from Equation A, 

and y from Equation 

The four quantities and h will therefore aland 


, or s= 0.81. 

<fljf 

..... Log 9.9084850 

asz 1 


y = 1.1995 ... 

Log 0.0790003 

Z = h5087 ,.. 

.Log 0,1786029 

6-1.81. 

.Log 0.2576786 


Angle of suspension 56°.28\ as deduced through the 
!» incremental triangle from a z and b. 

By applying these deductions to a span of .560 feet, equal to 
that, of the proposed bridge across the Menai Strait, 


a = 233.4 Feet 
X r= 189.1 Feet 


Wl^re all the rpiantities must be con- 
sid^^ as feet of the .suspending chains, 
y ==: 280 Feet / augmented proportionally in weight by 
r r= 352.2 Feet | the horizontal bridge, and by the media 
h ~ 422.5 Feet J of suspension 

It is nbvious, from these values of x and y, that the curva¬ 
ture is never likely in any practical instance to meet the theo¬ 
retical niaMmum. 

When .!• is small in comparison of i', a much easier method 
may be used than that by approximation, and sufficiently near 
to the truth. V 

z-f-ar , 

y has been found equal to a x h L. - but when 


X 


2-f .r 


■X is small in comparison of z, the A L. of -- tvill 

2ar 


not differ much from 

.1 


1 / ZT 2a 


y = 2 X 


but a = 


then 

Equ.AN“3 


2*—ar"* 


2 . 1 - 


.r’* X 

— X —- y = 


2’— X^ 


•.* yz = 2 ’ 


a* or 


2 ’ — yz = a’ By completing the square, 
V'OT- X. R 
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By using this value for z* in 
• * • • £(^u. A N° 3 


a £= 


2ar 

2y 


a r= ^ And since 6’= a*+ 2 ’ 




X 


2 « 


Now assign to x and y their respective values 25 and 280 
feet, as they are given for the Menai Bridge; the quantities 
will then be found, 

, o = 1580 Feet 
a: = 25 

y = 280 
z = 282.2 

5= 1605 or about 5.7 X by ^ the weight of the chains. 

bridge, ^c. or thraa times their weight nearly. 
The angle of suspension 10° 8'. 

If X be now doubled, or x and y are taken in the proportion 
of 50 to 280, the quantities will be, 
a = 808 

^ = 50 
y =280 
z = 288.0 


h = 858 


The angle of suspension 19° 39'. 

In this case the values of a and representing the strains 
at the apex of the curve and at the point of suspension, are 
very nearly one-half of the former. And from the equations 


a:=i — and b z X —— 77 —^— it appears, that a, and consc- 

quently 5, must increase or diminish in the reciprocal proportion 
to Xf as y is supposed constant, and z is found to differ, when x 
is 25 or 50 by no more than a few feet. If these relations of 
x and y are taken as the bases of calculation by the strict 
forms, the results will remain substantially the same, and 
this general conclusion may safely be deduced from the whole. 
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That with referentB^lc the strength and safety of suspended 
hridgeSy in all cases likely to occur in practiccy their points of 
attachment cannot be too j^fty, nor consequently the curvature of 
the chains too great* 

The greatest span of a catenary arch, capable of being 
formed by iroiv or steel, on the supposition of these metals sup¬ 
porting the utmost degree of tension theoretically assigned to 
them, may be estirhatfid in the following manner: 

If the tenacity of iron be taken at 50,000 pounds for a 
square Inch, and the specific gravity of iron at 7.8, the modulus 
of tenacity will be 14814 feet. Put this equal to b. in the 
expression for a maximum, then y will be found =9817 feet, 
and consequently the whole span or = 19634 feet, about 
3.7 miles, but then x = 6629 feet, or 1.25 miles. 

Steel, being supposed to have three times the tenacity of iron, 
will extend all their movements threefold. 

When X and y are equal to each other,* they will be 1.16 
very nearly, a being unity, and z = 1.914. 

If a = unity, and x, y, and z are taken indefinitely great, 

Z = 1+A* 

h L. 1 + 2x 

h z= z 


7^1 



Art. III. Observations respecting the Oeograjdiy of Plants, 

, Addressed to the Editor of the Quuricily Journal ol 
Science, &c. , 

Sir, Bathy ISf/t Augusty 1820. 

The accompanying Letter, in Schrader’s Botanical Jour¬ 
nal* y appears to me to contain much^valuable information upon 
the new and interesting branch of science to which it relates, 

* Jahrbuchur der Gewachskunde. Herausg('f^i‘l>eii v«m K. SpriTiyc], 
A. H. Schrader und H. F Link. Rraton Baiidos, ersles Hefl, 1818 . 

K 2 
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Two papers upon the subject are, b4 found in the 

Amaenitates AcademietBy entitled Stationes Plantartm and Colonic 
Plantarum. These may, perhaps^ be Attributed to Linn^ps him* 
self. I’hey are merely slight sketches, which were nwreir« filled 
up. The inquiry appears to have slept afterwards, and it is 
only very lately that it has been revived by Humboldt, Brown, 
Wahlenberg, Stromeyer, Ramond, Decandolle, Engelhardt and 
P arot, ^c. ^c. The principal writer, however, upon this subject, 
is M. Humboldt, the celebrated traveller. The varied and ex¬ 
tensive information of this philosopher is well known, and justly 
appreciated; but the extreme vivacity and brilliancy of his ima¬ 
gination, and the propensity to generalize, which he manil^ts 
upon all occasions, arc too conspicuous, not to excite our doubts 
respecting the accuracy of some of his conclusions. How far 
wc arc justified in this, the following critical and illustrative re¬ 
marks will shew. 

1 am, Sir, yours, §c. 

J. F. D. 

Observations upon two Works of A. de Humboldt, concerning th* 

Geography of Plants. In a Letter to A. H. Schrader. 

At a period, when particular observations upon the distribu¬ 
tion of plants have become so abundant, that the geography of 
plants, from nn insignificant number of scattered remarks, has 
raised itself to an independent science, every new contribution 
certainly merits the greatest attention. Permit me, therefore, to 
communicate to you a few remarks ^l|[)on two treatises which 
have lately appeared upon this tsubject, by M. de Humboldt. 
Should the interesting nature of tlie subject, and the desire which 
1 have frankly to lay before you my opinion thereon, give too 
grout an extent to this letter, I earnestly crave your indulgence,. 

The treatises alluded to arc the following: 

1. Alexander de Humboldt de distrihutione geographied Plan¬ 
tarum secundum cceli temperiem et altitudinem montium. *As 
fihfc Prolegomena to the work: Nova genera et species plan- 
tnrurn quas in peregrinationc collegenmt, descripserunt et par- 
;jm adumbraverunt Bonpland et Humboldt; c schedis Bonplandi 
in orcliiiem digessit Kunth. Tom^s 1. Lutetiae, 
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on the Geb^phy of Plants, 

2. J^usdmn mf l^«e Von observe dans la distribution dcs 

* ' formes Vegctales. Paris, 1816. 

Read Institute of France, 29th January 1816. 

in tl^e treatise,'which I have marked No. 1., the Author con- 
sideiM‘'ihiefly the following objects:—1. The whole number of 
hither^ known plants, and their distribution in the different 
parts of the world. 2. The distribution, in regard to climate, 
of some of the most important families. 3. The distinction be¬ 
tween the social and solitary occurrence of plants. 4. Whether 
the satAe plants are found in bodi great continents, and to what 
extent. 5. Thb comparison of temperature in the old and ncjv 
woi^s in different latitudes. 6. The influence of altitude upon 
vegetation in the different zones; and lastly (7), he gives us an 
essay on the determination of the climate that is best adapted 
to any of the most impoftant cultivated plants; and in the work 
itself, to which No. 1. forms the introduction, the families are 
generally followed by a geographical view 6f the same. The 
treatise which I have marked No. 2. cannot properly be con- 
sidured as any thing more than an abridgment of No. 1. But, 
before 1 enter upon the proposed examination, 1 wish to ofler a 
few observations upon what the author says, in a note p. xii., 
upon the science of the geography of plants. 

If he, by the following: “ Geographia plantarum vincula et 
cognationem tradity quibus omnia vegetabilia inter se connega 
sintj terra: tractus qaos Icneant, in iwrem atmospheericum qua: sit 
florum vis ostendity saxa attnic rapes quibus potissimum algarum 
priniordivs radicibusque dm^aantur docci, el quo pacto in tclluris 
saperjicie humus nascatur, commemorat*y” intends to give a defi¬ 
nition of the geography of plants, one cannot by any moans ai>- 
prove of this view of the subject; because, being merely an 
enumeration of the chief points which constitute tiie science, 
no advantage is gained^by it. The examination of (he natural 
affinities between plants, or, in other words, the inilural ar- 


This is taken literally Iroiu his earlier work, entitled Speimen Flor<r 
Fitbsrgensis. Berulnii. 1793. p. ix. Note. 
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rangement of plants, belongs to the phihl|pphy of botany; and 
cannot be treated of in the geography of plants, unless a most 
arbitrary extension be given to the latter phrase, entirely at va¬ 
riance with the meaning of the words, and every idea hitherto 
associated with them< So little, likewise, can the influence of 
vegetables upon atmospheric air be an object of this science, 
that it, on the contrary, belongs to the province of physics; or, 
if it must be treated of in the science of botany, it is certainly a 
part of the physiology of vegetables. The inquiry also respect¬ 
ing those plants to which the disintegration of differcnt'species 
of rocks is owing, belongs principally to mineralbgy. The same 
may be remarked of the question as to what plants are cl;^dy 
concerned in the production of vegetable mould. Of the five 
points, then, here given by the author, the second only belongs 
to the geography of plants. But thir^^oes not include every 
thing that belongs to the science. That the author should give 
such a definition of the geography of plants, in the year 1793, 
was not very blameable considering the state of the science at 
that period; but that he should at this time repeat it, when 
Professor Stromeyer * has so fully and satisfactorily established 
the objects of this branch of science, and when so much has been 
done in it by that gentleman and others, is so much the more 
surprising, as there is a striking difference between his own 
j^ssay and the present Treatise, in this respect-f-. 

On the otlier hand, the distinction which the author has made 
between the Geography and the History of Plants, merits 
entire commendation; and is.so nUkral, that one cannot but 
justly wonder why it has not be^ retained by himself, and by 
another writer subsequent to him. M. Humboldt, in his Essay, 
includes both sciences under the title Geography op Plants; 
but the subjects enumerated at p. xiv. belong to the geography, 
and those at p. xix.—xxii., to the history, of plants. WildenowJ 

-—--di- 

• Cuimnciitalin inaugumliB siateus hiatoriae vef^otabilium geographiciE 
Sprcinien,—Gottin^a*, 1800, 

t siir la G^'ojjrapliie <les Plantes et Liblean phy.sique des reg-ious 
(’4|(iiiluriaU's.—Anotlior preredin^j; work of flu* anllior. T. 

^ Giundii-,}! d<M KiaritrikniKU- 7. Aiitlo-ilun;.’ 
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comprehends both ^he denomination History of Plants. 
M. Stromeyer denominates both, Geographical History of 
Plants, by which the confusion is not obviated. However, he 
has himself felt the necessity of a division, for the objects enu> 
ineratedat p. xiv., under No. 1. 2. and 3., belong, the first, to 
the geography, and the two laiM^ to the history, of plants. This 
perception, also, occasioned him to divide his arrangement into 
two principal sections. 

In my opinion, the Geogiiaphy of Plants, is that science 
which •teaches us to know the Appearance, Dissemination, 
AND Distribution of^lants, as these exist at present 
w^n A DUE consideration of other matters connected 
WITH them. Itconsider| the different habitats of plants, and 
the distinction between those kinds which are social and those 
which are solitary, as #b 11 as between such as are plentiful and 
such as are rare; which is perhaps sufficiently expressed by the 
word (vorkommen) occurrence. It determines the extent of dis- 

t 

tricts Over which the plants are spread; and the laws according 
to which not merely die whole vegetable world, but likewise par¬ 
ticular families and genera, are distributed in respect to geogra¬ 
phical longitude and latitude, altitude, &c. It borrows from 
physics and physiology the laws, according to which external 
circumstances, as soil, temperature, moisture, act upon 
vegetables, for the purpose of comparison with those by which 
the geographical distribution, 4*c., are governed. We may also 
compose an (Economical Geography of Plants, founded 
on the results of sciedtific researches in civil occupations, 
particularly in agriculture,« gardening, and forest-culture. 
(Forstwesen.) 

The History of Plants, on the other hand, teaches us the 
Laws, the Varieties and the Decay of their Organi¬ 
zation. This science, also, resolves the cpiestions. When, 
where, and how were vegetable first produced ? To what ex¬ 
tent are we justified in admitting the transportation of plants ? 
Have old species disappeared, and new ones been produced? #Is 
it possible that one species, through the influence of external 
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eauses, or through hybrid generation, converted into 

another? %c.SfC. ' ^ 

This distinction appears to me the more natural and proper, 
because the geography of plants is founded wholly upon obser* 
vation; whereas a part of the history of plants rests upon hypo- * 
thesis. Wc may then certainly'tegard, as separate brwches of 
science, the geography, the geognosy, and the economical his¬ 
tory, of plants. r' * \ ‘v 

1. Number of known Plants, and their distriii.ution 
IN THE DIFFERENT PARTS OF THE WORLD. (p. vii.-xi.) 

.The author mentions 38,000 as the full number of* phanero¬ 
gamous plants known in catalogues and herbaria. ^ 

It does not appear to me, by any’^toeans proper to refer to 
herbaria in calculations of this sort; ^i|ce no person can have 
the opportunity of seeing every collection of plants, and con¬ 
sequently such calculation cannot be accurate. This actually 
appears to be the case with the reckoning of thq author; of the 
supposed 13,000 plants of South America^ he takes 4,500, or if 
we include those discovered himself, 7,500 as the number 
known in catalogues (Schriften), the remaining 8,500 or 5,500, 
are then to be met with, only in herbaria. To the torrid zone of 
Asia, ho assigns, on the contrary, only 4,500; but since quite as 
many belonging to this district are already to^e found in cata¬ 
logues, the author scarcely appears to have brought those which 
are in herbaria, inti^ calculation. But he has enjoyed oppor¬ 
tunities of seeing plants collect^ in this portion of the globe, as 
well as in America, and ought therefore, to have allotted a much 
larger number to the torrid zone of Asia. If we were to regard 
only those plants, which have been made known through ^t^ata- 
logues, the highest number we could admit, would be 30,000, 
for Persoon’s contains only 21,000; but take into con¬ 

sideration all the herbaria, an^ the number 38,000 is certainly 
too small. 

But in my opinion, much more weighty objections may yet be 

^ Plants possessing visible stamens and instils, ur visible orgHtts of 
fnicUficalion,—’T. 
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made to the authoSj^^alculation. He distributes at p. xi., hU 
38,000 phanerogamdui^lants after the following manner: 


Europe. 7,000 

Asia,temperate zone.... 1,600 

Asia, torrid zone. 4,500 

Afripa,.W... 3,000 

The two temperate zones of America. 4,000 

Ilia torrid zone of America ... 13,000 


New Holland and the ^ands of tlie South Sea 5,000 

38,000 

,^ince it is only through the addition of these numbers, fliat 
the sum of 38,000 m obtained, a question arises, where the au¬ 
thor has placed those plants which are common to several parts 
of the world; especillly a great number which are common to 
Europe and the northern part of Asia, and also to Europe and 
the northern part of Africa. From a more exact examination 
it would appear that only the most common are comprised in 
the number of European plants; whence it arises, that the tem¬ 
perate zone of Asia has no more than 1,500 plants, although 
BaiBUSTEiw's Flora Taurico Caucasica, for a small part only 
of the same, enumerates 2,000 plants; and Africa receives only 
3,000, notwithstanding the Flora of the Cape, contains nearly 
as many*, and tiiat of Algiers, according to the author’s estimate, 
p. X., contains 1,600. It is in any person’s power easily to de¬ 
monstrate the defects of this kind of Calcdiatlon. 

The author asserts, p. ix., t|rat South America possesses only 
one quarter of the plants b^onging to tlie'torrid zone; without, 
however, adducing the evidence upon which the assertion is 
forntded, for he docs not actually prove that South America 
comprises about one quarter of the area of the whole torrid 
Zone. 

2, Geographical Distribution op the Families op 

Plants, p. xiu-^-xx. 

■s 

^The author commences with the remark, that writeis upon the 

* Thanber^s Prvdomus rh/i'o: Cnpenais contains about 2,GOO |ilantk. 
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jE^eog^raphy of plaais, have hitherto negl^jynd the geographical 
distribution of families. If he hereby 4^eans only the general 
distribution, upon the whole surface of the earth, we must agree 
with him; but, concerning the relative proportion of the families 
of plants in particular countries, Dr. Wahlenberg, in his three 
principal works*, has presentj|^us with much valuable in¬ 
formation. 

According to my conviction, there are too few materials at 
present, to enable us to cstablisfi laws of this distribution 
with accuracy, certainty and perfection. Since, however, the 
subject is of so great interest, every attempt to fix them even 
provisionally, certainly deserves the warmest support; but I 
in we must proceed with the greatest^tteij^n and caution^ 1 
propose to go through the chief points, which in my opinion 
should be taken into consideration, and^ith the permission of 
M. Humboldt, notice at the same time, how far they have been 
observed by him. 

In the present state of the science there are two methods, by 
which the laws of distribution for different geographical lati¬ 
tudes, or to speak more precisely, different climates, may be 
investigated. W 2 should either divide the surface of the earth 
into certain /ones, ascertain which of the known plants are 
found in each zone, and then compare the different zones with 
each other; or we should first take some Floras of countries in 
different climates, compare the plants which are found in those 
counti'ics, and draw inclusions from these with respect to the 
distribution of plants in gener^ Of these two methods the 
Author has chosen thi last; we d#».indeed find inscribed (upon 
the heads of the table (No. 1,, p. xviii.) Equatorial Zone, 
Trmi*f,hate Zone, and Polar Zone, but in the calculations 
prefixed to this table, he r^arks that the computed distribution 
of the equatorial plants is derived only from those found by 
Humboldt and Bonplandtf, and theigdislribution in the polar 


* Flora Laj^punica. TeUtotnen de climate et vegclatione Helvetiw Sep' 
IcntrionaU’J!—Flora Carpalhoruin. 
t Id fact, as ^vc shall see presently, only from <i part ot the same. 
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rone only accor^lBa^o proportion of the families of planta 
in Lapland. In r^ect to the temperate zone, it cannot 
('Jcarly be shewn, how the author has produced the numbers 
given for tlie same. As he had before exhibited the families in 
Germany, France and North America, we could wish Ihat the 
numbers were the mean of piroportions of these countries s 
but as he gives in the supcrscri|||| 40 n to tiic corresponding head 
of the table a mean temperature of 10—14", this cannot be the 
case ; for to the northerm^rt of Germany he ascribes a mean 
temperature of only 8". 5, to the southern part of France 16°. 7, 
and in North'\S^erica, accordinj^ the northern and 

lithern parts present a mean temperature of 18. (p. It 
re to be wishe^^hayjbte author had given the particulars of 
his calculation here; ^ no one can suppose that the numbers 
were taken at haza^r In any case the proportion is not esti¬ 
mated from all the plants of a temperate zone. 

Uut this method has two very obvious (defects. The first is 
this: the countries in question not being contiguous to each 
other, we remain wholly uninformed, as to the proportions 
of plants in the intermediate countries, 1 suspect that this 
circumstance has occasioned the singular and contradictory 
results in respect to the Ferns. In the treatise, No. 2, the author 
says that the ferns as well as the Glumacem, Amcntacem, and 
some other families, increase from the poles toward tlie equator. 
But as ihis conclusion stands in opposition to what has hitherto 
been admitted in respect to the geographical distribution of these 
plants, it is surprising that tl|e author does not give in the tabic 
tlic proportion of these fi|i|ilies to the whole number of plants 
found in the equatorial zone, and not only the proportion in 
tlui temperate and frigid zones, which of itself is nut sufficient 

to verify his conclusion. In the treatise, No. 1. the ferns are 

« 

not placed by themselves, the number of which decreases from 
4hc equator; but the itable U as in No, 2. He remarks, page 
33, that the ferns in proportion to the whole number of phane¬ 
rogamous plants decrease from Laplaad to Germany; but he 
dpes not know whether they increase^ towards the equator, 
beeuusc if the jnoportion be actually smaller in hot climates 
ilian in Germany. f(»i example as 1 - OO in respect te the whole 
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number/then the torrid zone of Amerifwi i|p|^ave 23,00^; iuad 
Jamaica 5,000 known phanerogamous plthts. It appears, hdhr<* 
ever, tbat the author ascribes to South America 460 ferns ; but 
we do not perceive that he has made any use of this number, ami 
he trusts less to his mode of calculation here than in the other 
families. That the number of 4|||^ plants of this family, how> 
ever, increases towards the eqimor, the author might easily have 
inferred from his own data: for he asserts that among the 1,600 
ferns, which are known*, 760, % is are found within the 
tropics ; but that of the whole number of phanq|ogamous [flauts 
which are known, more than J are within thi tropics, is at 
variance with his calculation p. xi., accorc^g^to which at l^iK 
16,000 out of 38,000 grow without th||^udpCs ; for Jamaics^e 
gives, after Schwartz, 764 phanerogamous plants and 103 ferns, 
which makes the proportion 1:8. He al«i|,say3, p. 33, that the 
numbers of known Filices in Lapland, Germany and Jamaica, 
stand in the following relation, 19:40: 103, and thence deduces, 
p, 33 as well as p. xiii., the jiroportions of this family in tlic 
three zones, 1, 2, Sf-, much higher than those of the known 
phanerogamous jdants. 

Whilst then the ferns actually appear to have their true climate 
in tropical regions, (the greatest number being found in the 
West Indian Islands, the Isles of Bourbon and of France); it 
is very possible that, if a comparison were made between two 
countries, one lying near the equator, and the other in the tem¬ 
perate zone, the result would be, that the latter would be found 
to possess a smaller number of ferns than the former. But 
that the ferns should increase, not from the temperate zone 
towards the tropics, but also towards the pole, as the author 
attempts to shew through a comparison between Germany and 
Lapland, would doubtless be a very remarkable phuniomenoii,^ 
for these climates, entirely opposite to each oilier, would have 
similar effects on vegetation. But we sbUl see presently, that 

• In fact, this number is too small, forWilldenow has already 1,000; and 
more lately, jgarticularly by*M, M. lirowu and Desvaux, many others ha\c 
been made known. 

t Besides, Ibis calculation caunut be admitted. The numbers should be 
•nly 1(4:4. 
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thif '^^kewise from an erroneous method ^ calcu* 

*lmion. 

The second chief defect of the Humboldtian method is this, 
t^at in making use of particular Floras we consider only the 
plants of certain degrees of geographical longitude, iM^ not 
the.,whole zone; or, as the ^||phor expresses it, all those which 
appear within the same limites yffithermi. The author, indeed, 
supposes that tlie most exact uniformity is always found within 
these limits, ^No. 1, p. XTii^i’^o. 2, p. 5), so that by means of 
some*families, t|^e whole, and* the number of plants belonging 
to the other families in any given..adistrict may be computed; 
his own nunolr^ entirely contradict this opinion. 1 *Vill 
Fely offer a few upon the following variations be¬ 

tween the Floras of Germany, France, and North America, at 
given by the author. 


Cyperoideae .. 

Junceae .. 

Labiatoe.. 

Ericinm ct Rhododendra 

Compositsc.. 

Umbellifcrae .. 

Cruciferae . 

Caryophylleffi. 

Amentacese. 




Gcrnany. 

France. 

Nnrth 

America. 

tV 





1 


'h 

■^TT 


TilV 


i 

T 

h 

aV 

* 

3V 

t's 

* n 

bV 

aV 

1 

Vsr 


xV 



The endeavours to explain this striking difference by the 
circumstance, that North America extends itself further to¬ 
wards the nordi, as well as towards the south, than the 
two cited European, countries, hnd therefore its Flora has 
a character partly polar and partly tropical. But this ex¬ 
planation is not sufficient, for, in the first place, it appears 
that these two particulars should, to some extent at least, 
have reciprocally this effect, viz., that North America should 
possess a greater number both of polar and of tropical plants; 
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aud, secondly, a similar anomaly is obse^^fl^n comparing!; tlK> 
European Flora with the Flora of a di^ict in North America(> 
which has the same climate; for example, with the Flora of 
Philadelphia. According to William Bartram’s Prodrofnut 
Florte Pkiladelphicce, the proportions are nearly as follow, the 
cultivated plants being omitted :‘^^rucifer<E , Umbellifera^y 
Cartfdph/lletB Besides, l|| might be shewn that the geo¬ 
graphical longitude occasions a marked difference. Thuat^die 
author himself remarks, p. 72, known Piper^m 

are found in America. Moreover it is evid^t, from tlm im¬ 
mense number of species of^nca which grow at the Cape of 
Good Hope, that the family to which this belongs 

in quite different relations to other i^anHogamous plants' 
Africa, and under the same latitude in South America and New 
Holland. The great number of AstragbU^m Siberia shews the 
proportion of Leguminosae there, to be diffOrentfrom that of the 
temperate parts of Europe or North America. In Gindin’s 
Flora Sibiricaf the Leguminosss make -j?^, in Germany about 
The striking difference between a littoral and conti¬ 
nental climate, Which has been particularly noticed by Waii- 
LENBERO t» is also very important here. 

Since the polar zone is of so little extent in respect to geo¬ 
graphical latitude, we may here, perhaps, establish laws from 
the Flora Lapponica only. There is also a great sameness of 
vegetation in the different countries of the north polar zone, 
which I myself have had an opportunity of knowing from the 
inspection of a valuable collection of Greenland plants. In the 
temperate zone, as has already beCn remarked, the differeuee 
is so great, that no calculation can be made from any single 
Flora without great errors. But this prevails more in the vast 
extent of the equatorial zone, where the different countries pre¬ 
sent the greatest variety; and even here the author’s calcula¬ 
tion is founded on a small number of tie plants of one part Of 
the world. 

* Through an error in reckoning the aiith()r has 

t Magazin der GescUschafl naturforschender Fjreundc zu Berlin, 5tcr 
Jahrgang (IStl) 3 Stuck. 
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The second, aq^b^deed tlie most difficult, method, which 
considers all the kno'^ii^lants, has also its defects, and amongst 
them particularly ffiis, that we are not equally well acquainted 
with all tlie zones, nor with all the parts of each zone.« How¬ 
ever, this imperfection is of less importance than might, per- 
ha^, be imagined; for, witl|||he exception of some families, 
which by botanists, particular]^ jjfi botanical travels, are neg- 
lectgd, (the Chyptogamia, and in a great measure likewise the 
Gl^itaceeE), we may, with|||^tolerable degree of probability,* 
draw eonclusions^from those''’which are known respecting such 
as are not known, since it cannot bO admitted as a general law, 
‘f a greater propbi^on of the plants of some families than of 
Others has been dii&vered. We may, therefore, reasonably 
suppose, that the proportions of families amongst themselves 
will be very little alt^od by new discoveries. In order to il¬ 
lustrate this by example, 1 have compared Michaux’s Flora of 
North America with the new one by Pursh‘, and Linne’s Flora 
Lapponica* with that lately published by Wahlenberg. The fol¬ 
lowing are the results;— 



Michaux. 

Pnrsh. 

Liniic. ' 

1 Wahlcii 
bfrg. 

Leguminosa; 

-J*. 

ly 

1 

4V 

tV 

Urabelliferai 

-h 

^V 

A 


Compositffi , 

i 


tV 

tV 

Cruciferee ,. 

a 

15 2 

n 

2*1 

1 

2 J 

JunceoB .... 


. 1 . 

T. o ii 

ih 


Gramineae 


vh 

* 

I’o 


Now since the conformity between the formerly known and 
lately discovered plants is so striking, even in small numbers, 
this conformity would be even greater, were we to comprehend 
in our reckoning all the jjilants of h certain zone. 

* Edit. Smithii. 

t The very small number of North American plants of this family is the 
reason why some newly-discovered species alter 8t» considerably the pro¬ 
portion. 
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But {^though we may in this manner, wi^peeming accur^y, 
conclude from the known to the unknewmplants, we shou|id 
nevertheless always, in omr investigation of the proportions oil* 
families in any countej^, order to attain the truth as nearly as 
possible, consid# |Hfthe liown plants of this couhtry, and got' 
apart only of ^ same. lf^|i||||^erefore"tl^ tka^ 
Humboldt, in fixing the distl^uwn of the families o^ 



South America, p* xvi., employs only phand 

^plants, aldiough he himself, p. estinmiee the numb^bf 
known plants in this portion of world at J^jOOO, of which % 
he gives 4,500 as already kii(»wn in catalogueaf and what is still 
mdi'e astonishing, p. vii., 5,500 as found. ii|^b<^ais|f. In 
spect to the families formerly neglecte^ a ri^^ 

able difference. So p. xvi. 333 Glumaee^' Hsiw given, which ^ 
number to 3|880, stands nearly in '^p#portion of 
whereas p. 239, it is stated that M. M.liHi|]jft)old|'/ana Bon- 
pland found in their travels 343 GlumacesftjVifhicIfTOifnber, com¬ 
pared with the whole number discovered, efcr., 5,500, presents 
the very different proportion of 

Whilst therefore I cannot approve of the Humboldtian me¬ 
thod, I will by no means deny that a comparison of tlic Floras 
of particular countries may be very interesting, for the purpose 
of ascertaining the different proportions of the families in any 
narrow district. But, in such a comparison, we ought to pro¬ 
ceed with all possible circumspection, and fail not to take into 
consideration the various objects and views, by which the 
authors were actuated in the construction of Uieir Floras. Ac¬ 
cording to M. Humboldt, the ferns in Germany amount to in 
France to but tills difference will, in a great measure, 
vanish, if we examine the sources of these results. Hoffmann'.s 
Flora, made use of by M. Humboldt, is, in respect to the whole 
iiurnber, very inaccurate; but, in the family of the ferns, he has 
iaLrofluced ten species, which more lately have justly been 
omitled t. If these 10 be deducted from the 42 given, there 


• P. xiii. 

t Ptiypodium dentatum, incisum, fri^dum, atdhrisiftdium, eympi/olium, te- 
nere,futHarioides^pedievtaHfolminytanaeetifdhu7n, mtllt. Oli. \\ ii.i)ENon'’ft 
Species Pluntarum, 




n9 


Temfkjja 32, ntLi^||||& 

aipbitds It ma^Sc 


which, with Hoflmann’s whole nurtiher, 
5c i^Tcry well assupaed, that the Flora of 
iSenttaay contaiius at least 2,600 p^tp^Ogamous plants, and 
that the number of German ferns,tknq|jgtf^ present is 36—38 ; 
th^j^ore.tht^ proportion of thia^lamj^ liq. nuti^r of 

ph|b|^ainous }Asi^ should or -y'^. »l||j^y>p/ora 5 admit 
fgiUiviiit/i auiisij^peitr of some families, a con- 

fpe^mber, :lihf of others only very fa# are cultivated. 


jh^iLrises 19 tbui.^fy anojy||#^tonsiderable..variation. 

Thetfiuthor vitjltitostly refliks, p. xiv,, that jn a comparison 
of different zc^a^j^we can. only, ta|lik,,into consideration those 

re plains. It is indeed evident that fiic 
; jf, for example, in South America, we 
^O^on-those.plains ^iefa grow at any considerable height 
‘l^^ove the surfac^^f s$;a, since they, in respect to their, 
habUajts, belong ^tlie tsemperatc and frigid zones. From'this, 
however,i^#jjl^,^fi^orydoparts in regard loathe respective pro-, 
portions of natural families given for South America, p. xvi., 
the"plants of which these consist not growing in higher latU,, 
tildes, for he says himself: “ OOsermndum tamen tsf hos wm- 
mcros viram distrihutionem 7ion accuratissirne vxhihere, quia uo7i 
semper per plana Zones iorridee iter fechnvs^ sed perserpe per 
clivos Andiunif ubi propier dccrcscentcm atrls caloi'c/n, diver~ 
sarunt regionum Florce se excipere videntm." Likewise in the 
proportions given, p. xiv. for Germany and Franco, and p xv. 
for North America; those plants arc not excluded which grow 
at such an altitude, that they cannot be regarded as belonging' 
to the temperate zone. The superscription to the table, p. xviii., 
runs thus: ratio plantarum in locis plants provenientmm it 
was therefore to be expected that the plants of the liigher re¬ 
gions would be excluded. Whereas, we find, with the exception 
of {he Umhelliferm and Cruciferat^ that the proportions wliich 
are given here for the* equatorial zone, t^vee pretty exactly 
with those mentioned, p. xvi.; which is in direct contradicnor. 
to what he afterwards advances, xiz,^ that, with soii^e cxcojiiioiis, 
the respective proportions of the families of plants vary towards 
the summits of the mountains, in the same manner as upon the 
VoL. X. S 
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)>lains towards the pole. If this be true seems not to admit 

of any doubt;,) the Graminecc, Labiatte^^riciTus^ and RJiodo^ 
dendrUf should afford a smaller quotient, when the plants of the 
higl^r regions are excluded, than when they are taken into 
the calculation ; the Leffuminosce and Composit<SBf on the con¬ 
trary, a greater. The /u7zcCds^|^hose number according to this 
reasoning, should be smallie^ in this place, are given as 
although befoi%^- as ; the MalvaceoSy the number of which 
should be greater, are given as but before as 

Whether the author, when ^^ting of tlie second zone, has 
excluded the plants of thtif^higher districts, I cannot determine, 
smee, as has been already mentioned, ^ do not know thet, au¬ 
thorities which he employs. From the l^roportions, mentioned 
in the notes to the tabic, this does not appear to be the case, 
for the numbers (correspond exactly with those given before. • 
Page 33, the autlior treats of the distribution of the 1,000 
ferns, which are at present known. But here also those which 
grow in the higher regions are not excluded. 


When an extensive family of plants contains many smaller 
familic^s, or groups, which present a different, or entirely op¬ 
posite geographical distribution; it. seems proper, not merely 
to coiisidcr the distribution of the entile family, but likewise 
that of eaeii group in particular. This the author has observed 
in respect to the Glumacca-, three subdivisions of which, Gra~ 
viincte, Cyperoidcce, and Jnnceoi, are treated of separately ; hut 
not so in the Composita>. Besides, is it not surprising that 
.liissieu’s Cic/ioracca: arc quite excluded from the equatorial 
zone *. 

This group, however, certainly daninishes from the temperate 
zone towards the equator. The whole family of the ComposittB 
should, accqrding to M. Humboldt, diminish from the equator 
towards the poles. Willdenow affirms die contrary f- 'I'be 
numbers given by M. Humboldt for tbe equatorial and tem- 


* About S-ltpspecies arc enumerated in Persoon's Synopsis, at least 
4—5 within the tropics. 

t Crundriss dor Krauterkundi;, p. 4S4, und Magazin |der Oesellschnft 
naturf. Freunde zii Berlin. Istcr. Jahriran;;, 2tes. Stiiok, i). J33. 
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perate zones, little (J to^i; indeed, if we take for 

the temperate zone an equal extent to that used by the author 
for the equatorial zone, the proportions do not vary. At the 
Cape of Good Hope, according to Thunberg’s Prodromy^, the 
Composit/B make about a greater proportion than in the equa¬ 
torial zone, according to M, Hl^mboldt, Tliis example, then, 

shews how fallacious are the calculations in respect to parti- 

• ^ 
countries. 

ides, which ever metl^j^j^we choose, we shall always meet 
with plants that are common to several zones or Floras. There¬ 
fore the question arises, what are w^e to do with them. In my 
opij^ion, we should (in order to discover the increase of the 
number of plants in any family, either towards the pole or the 
equator) exclude them entirely, for, in the first place, it appears, 
that we learn most accurately the prevalence of this or that 
family in a climate, from the number of plants which are pecu¬ 
liar to it; and, secondly, we may, I>y the dth(‘r method, obtain 
a result entirely unnatural, for in a small sum-total (total- 
summe) a family may contain some plants which arc; but little 
afl’ected by variations of climate. This remark will be ren¬ 
dered clear by an example. Accoi ding lo the author’s estimate, 
the FiliceSf in Lapland, make , in I’rancc only ; frmn which 
he concludes that Lapland, or the polar zone, is more favour- 
able^to these plants than France. But, it is quite evident that 
this conclusion is not just, because the ferns diminish from 
the tropics towards the temperate zone; and because, in the 
equatorial zone, the plants of this family an; rare in the more 
elevated regie as (see p. li.). This becom{;s even more manifest 
from the circumstance, that in Lapland, two only out of nineteen 
ferns found there are peculiar to it *; whereas, in France, we 
find a much larger proportion of ferns, which are not met with 
in polar countries. Those groups and genera, on the contrary, 
to which the polar zone is justly considered to be favourable, 
for example, Cariccs, Saxifragee, and Rhododen^a, posseiis in 


« Polypodium hyperboreum and Asindium Lonchitis, These appear likewise 
mthoatthe polar zone, but at such an altitude, that cannot ho ad¬ 
mitted amonj^ the plants of the temperate zone. 

S 
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this zone a much greater proportion of which are pe¬ 

culiar to it. Las#y, only a few of ihc Lapland ferns appear at 
any considerable height, and Wahlenberg remarks that even 
these do not always resist intense cold *. 

It has often been remarked already, that by reason of the 
present imperfect state of our 'fcnowlcdge, we cannot give the 
geographical distribution of certain families. This prevaiis 
chiefly in respeCT to cryptogamous plants, Filices exceed. 
Notwithstanding the author adm^|||^is, p. xiii., yet he brings 
forward in his tables the following proportions; the number of 
cr jptogamous to the number of phanerogamous plants, in 
the equatorial zone 1 :5, in die temperate 1 : 2, in the fr^id 
1:1. As it appears, that in the cryptogamia we shcnild dis¬ 
tinguish between the difFerent families; so it is, perhaps, quite 
evident that the mosses and lichens exist in a much greater 
proportion in northern countries; for, in the first place, there 
are a great number of species peculiar to these countries, and, 
in the second, those two families, in Dr. Wahlenberg’s Flora 
Laj'paiiicn, make about of the whole vegetation, whereas 
tlvey eoinprise only a small part in the Floras of middle F.urope. 
But, in respect to the fungi, the temperate zone is more favour¬ 
able to them than the frigid ; in the I'lura Lapponica f they 

iiiake. only -; whereas in M. Sc hum a err kr’s Emmicratiu 

PLiutariim Sia’llnucHa-, they anmunt to nearly one lialf of the 
whole Flora. And if wc add, that the diffieulties which oppose 
themselves to the examination and determination of the fungi 
especially in travelling, may have rendered the proportion too 
small, and besides that many fungi appear to be omitted in 
the last-named Flora; the difference then becomes so wonderful, 
that, at all events, the number in Lapland must be too small ]. 

* “ Ex jam rolaiis constat plerasqne Filiceg Lapponicas e latere Nor- 
vcjfiro alpiuni provenire locia angustis Oixultis meridiei cxposilia. 3*au- 
cissig^ in ipsis alpibus observatae scrobiculos recessuaque maxime abs- 
con^os sibi e^||||pnt, ibiqne brevi %'igcnt; adeo ut neque hae repugnent 
cailoriirum iiaturam frlgoris Impatienlissimam.” FUn'a Lappmica, p. 289, 

t T'lora Lapimiea. Tntrodnetin, p, Ixiii. 

} Namely, 939 out of 2,189. 
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I am of opinion, that in the Flora of any, small district in 
middle Europe, if we estimate the fungi at lii^we shall be near 
the truth. 

As to the whole number of the Cnjptogamiay the proportion 
of these to the phanerogamous plants, in the above-mentioned 
Flora, is as 2 : 1; exactly the reverse of that given by the author, 
for the temperate zone. In Schumacheh’s Enumeratio they are 
: 2, although this Flora is very defective, in respect to the 
aquatic Cryptogamia. proportions by no means agree 

with the general proportion^f the temperate zone; for plants 
of diminutive size, are common to h greater number of different 
districts, than those of a more conspicuous form ; and if wc*ex- 
Amine any considerable tract of country, we shall find that the 
latter do not extend themselves in the same proportion as the 
former. In the mean time, we would certainly admit a higher 
proportion of cryptogamous plants for Germany, and France, 
than that given by the author. ‘ 

At the conclusion of this division, I beg leave to offer a few 
remarks. The author says, p. xv., that the Labiutce and Utnbel- 
liferie diminish towards the pole, from which vve might naturally 
conclude that they are most abundant in the equatorial zone, 
especially, as this is the case with the Malvacccp, Euphorhiacea:, 
and Leguminosen, with which they are in general associated. 
But we perceive afterwards that the author reckon.*? these two 
families, with those that are most abundant in the temperate 
/one. This is more clearly stated in the Treati.se No. 2. Be¬ 
sides, it appears, p. xv., that the Caryophjllecp. increase towards 
the pole ; but this family is not inserted in the table, and, p. xiv., 
only a eoihparative view offered, of the number of species of this 
family in Germany, France, and Lapland. The Coniferm are 
likewise omitted in the tabic. When Lapland is compared with 
France, or Germany, the number of this family is somewhat 
gr :aier in the former; but in North America, there is a much 
greater proportion of species. Several other f^ilies, of^hich 
the proportion for Germany, France, and Laplabd is given, arc 
omitted in the tables, and in the view of South American plants, 
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although we had ]C£s^son tu expect the grca||pt accuracy, iu re¬ 
gard to those las$^entioued, in tlie work before us. 

At p. 240, the author says that, the Glumacees and Composites 
excepted, the most numerous families in the polar zone are the 
CaryophylleeSf AmcntuceeSy and Ericines; but, p. xiv., there are allot¬ 
ted to Lapland 22 Crudferes, and only 20 Eridnee, TheLegumi- 
nosee, Cruciferce and Labiatts are considered to be the must nu¬ 
merous families in the temperate zone, if we except the two^st 
of the abovementioned; but, p. xi^to France he ascribes 170 
Umbellatcsj and only 149 LabiateeT Germany 86 Uwhdlatoij 
and 72 Lahiatep. In North America only, is the number of Urn- 
bellatee smaller than tliat of the Labiates, In respect to the 
equatorial zone, the Leguminosee, Malvacete and Rubiaceee are^ 
considered to be the most numerous families, with the exception 
of the Glnmaccee and Composites ; but, p. xvi,, to South America 
are given 95 Labiuta’, and only 80 Malvacees; and, p. 368, as 
many as 244 Or chide u-. 

3. Of rnr social asto somtahy Appearance of Plants. 

p. xxi. 

This part, contains very liitle more than what has been al¬ 
ready said upon the subject, by the author iu his Essay, and by 
VVjlldlnow in his Elements, When M. Humboldt remarks 
here, that we find in the torrid zone of the New World, scarcely 
any social plants besides Rhizopkora Mangle, Svsuviimi Portu^ 
lacastram, Croton Argenteum, and Bambusa Quinduensis, there 
is a contradiction of what lie asserts, p. 369, viz., that the Or- 
chidetE of the torrid zone are distinguished from those of the 
temperate zone by their social appearance, 

4. Whether, and in wiiat degree, the New and Old 

Worlds possess the same Plants, p. xxii,—xxv. . 

It is an important and interesting fact, jihat amongst the less 
perfect plants we find more that are common to countries widely 
distiilit from ^h other, than amongst the more perfect. This 
fact is supported partly by evidence derived from Browns Ge» 
neral Remarks, viz., that of the Dicotyledonous plants found in 
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New Holland crf^he Monocotyledonous j^'^^aiid of the Aga* 

moils arc European, or North-American splpies, and partly 
from the author’s observations upon the Flora of South America. 

In respect to the torrid zone of America, the author has 
changed his opinion as expressed in the Essay. In that work * 
he thinks that European species undoubtedly appear amongst 
the cryptogamous plants, but none amongst the phanerogamous. 
He admits that monocotyledonous plants, likewise of the 
Old World appear there ; bui^^ys, that, with the exception of 
some ptants of the sea-coast (Strandpflanzen), he had not dis¬ 
covered in the torrid zone of the New World one dicotyledonous 
plant of the Old World ; and therefore supposes, that in respci t 
to these plants, the same law is observed as Budbn has esta¬ 
blished respecting mammiferous animals. 

Although WG can very well conjecture', through the analogy 

of that which Brown has made known td' New Tlolland, that in 

1 

the torrid zone of America likewise, there are not so many 
dieotyledouous as there ani mouocotylc'doiious plants of the 
Old World; we arc by no means authorized to conclude that 
there are none, because none were found by M. Humboldt. 

1 could present a list of near ] 0 (' dic.oiyl' donoiis plants, which 
according to different author-s are eommoti to the hot districts 
of America, Asia, and Afrii a, !>ut particulaily to the East and 
West Indie?; and although I will not vouch for the identity of 
all lliese s{>ecit'S, yet it ai)]iear.s that those brought forward by 
the author recpiiro a more accurate revision; as has already 
inippene«l with some classes of iinimuls. 

ill a note, p. .34, the author thinks it probable that Europe 
and North'Ameiica have been formerly united, because many 
plants are erpially indigenous in both these parts of the world. 
To. me, however, the connexion between this phaenomenon and 
his conjecture is not very evident, for 1 do not see why corre¬ 
sponding climates in different countries should not produce the 
same species, which the author himself seem^ dispossijp, to 
admit, p. xxii 1 . If the conformity of the plants could prove 

* Page 20. 

t Zmis J'rif'idU el tempcrnlLt anihorum eanthtentittm t{Hnsdnm planlas ah 
tvi/io commvucn/aiKse, slaluaidum cid. 
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an ancient union^ we might suppose that 'llie same had existf^ir 
between £urope^nd New Holland, for these countries, as 
been already remarked, have plants that arc common to both.' 

The hypothesis, advanced by the author, p. 54, viz., that the 
great spread of Adianthum <Q(ipiUus Veneris, may, perhaps, be 
ascribed to the transport of filtering stones, wUl scarcely find 
support. 

Comparative View of the Temperature of BbTn 
Great Continen-^P. xxvi.—xxxiii. 

This part of the treatise presents a most valuable addition to 
oiwr knowledge of the relations of climate in different countries, 
and corrects likewise some erroneous conclusions hitherto re¬ 
ceived. I'he author particularly points out the unsoundness of 
the opinion, that every part of North America is colder in the 
same proportion than parts of Europe, placed under the same 
latitude, and proves that the difference between the two parts 
of the world is always greater towards the North Pole *. 

Although we must certainly agree with the author here in 
the main question, yet the progression of the decrement of 
heat in the two parts of th(' world, as laid down by him, does 
not appear to be demonstrated ; in the first place, it is founded 
upon too few observations; and, secondly, the comparisons are 
made in too arbitrary a manner. To render this more clear I 
will cite a few of these comparisons :— 
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*1J. Virginia. Kentucky. Hispanic bt Gracije faiites 

Mbridionales *. ■ 

'i 


Williamsburg 

38° 

Lab 

0' 

Cal"r. M«4. 

14° 6' Centig. 

Bindigala 

44° 


13° 

6 ' 

Mons Pessulan 

.43° 

36' 

16° 

2 ' 

Roma 

41° 

53' 

15° 

8 ' 

Algerium 

36° 

48' 

21 ° 

r 

Diff. 

-a 

o 

o 

C-o* 

Diff. 4° 

“o' 


HI. Pennsylvania. Jeb,»ey. Connecticut. Latium. 

Romelia. 


Philadelphia 

Lat. 

59° 

56' 

Color. Med. 

12® 7' 

Nov. Ehoracum 

40° 

40' 

12 ° 

1 ' 

Maclovium 

48° 

39' 

12 ® 

5' 

Nannetes 

47® 

13' 

12 ® i 

6 ' 

Neapolia 

c 

0 

50' 

17® 

8 ' 

Diff. 

7° 


Diff. 5® 

0 ' 


It could be wished that the author had explained, by what 
method, in this comparison, he has obtained the differences 
stated in the result; for it is merely said, p. xxvii.; “ Quibus 
ex exemplis, methodo interpolationis collatis patet, &c.” 1 think 

the following has been his process. With a certain place in 
North America, whose mean annual temperature is known, for 
example, Natchez (31® 28' lat., 18® 2' mean temp.) he makes 
a twofold comparison, viz.j he first compares with this place 
one in the Old World, which lies under the same degree of 
latitude; the mean temperature of this last, compared with 
that in North America, gives then the difference of tempera¬ 
ture, which*" is placed at the end of the second column. Se¬ 
condly, he compares with it a plape in the Old World, which 
has the same mean temperature, and this comparison then 
gives the difference of latitude between the two placeililwhich 
is placed at the end of the first column. But, as we cannot 


* AoioDg the places mentioned not one belongs either to Spain or Greece, 
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easily have, for such a comparison, places in the Old Oontinent, 
whose mean tcmpe^niture, or geographical latitude, agrees ex¬ 
actly with the given places of the New Continent, the author % 
has, in each of these comparisons, made use of two places in 
the Old Continent, from which the geograpliical latitude, or the 
mean temperature of the place is determined, that is to be 
compared with one in North America. He must, then, in order 
to institute a comparison with Natchez, first fix upon a place in 
the Old Continent, which lies unA^ 31° 28' of latitude, and 
the mean temperature of which should be Irnown; to obtain 
this, he compares Funchal 32“ 37', and Orotava 28° 25', and 
calculates from the difference between the mean temperatures 
of both places, the probable mean temperature of 31° 28'in the 
Old Continent; this is 20° 5', which number, compared with 
18° 2', gives the difference = 2° 3'. Secondly, he must have 
a place in the Old Continent, whose mean temperature should 
be 18°2' ; he obtains this phice in the same manner through a 
comparison between Roinc 15° 8' (41° 33' of latitude), and 
Algiers 21° r (3(.)° 43' of latitude). I must, however, declare 
that this last comparison, as well as some of tbife following ones, 
do not afford the given difference; which I can only explain 
through the author’s having chosen round iiurnbers. 

But, if we compare these two methods, we shall perceive 
that the author, according to the first, gives 7° as the difference 
of latitude between two places of the same mean temperature, 
both ill the first and tliird parallels. According to the second 
method, however, tlic difference of mean temperature in the 
first parallel is only 2° 3', in the third 5° 3'. It is besides 
evident, that if the difference of temperature between two places 
near the North Pole, is greater than between two others more 
to die southward, the difference of latitude between two places 
of the same temperature cannot, in both cases, be the same. 
This surprising difference, jrf'tlie author's results, proceeds from 
his hs^g employed, in the first method, places of a tempe¬ 
rature comparatively too low, and in the second, too-high. For 
instance, in the first comparison, he takes Orotava, which city, 
though 8° more southward, has a lower mean icm})erature than 
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Algiers, which is made use of in the second comparison. Oro- 
tava has a lower temperature than other parti^of the Old World 
i<i the same latitude; partly,because it is exposed to the influence 
of the sea, and partly, because it is situated 163 toises above 
its level Algiers, on the contrary, has too high a temperature 
from being exposed to the eflects of the sandy deserts of Africa. 
If, in the first method, avc wereJD employ the temperature of 
Algiers, instead of that of Oratava; then, the mean temperature 
of 31° 28' (5° 20' more southward) would be 2° higher t: 
we sliould thus obtain a mean temperature of 23° 1', which 
number, compared with the mean temperature of Natchez, gives 
a difference of 4° 9' instead of 2° 5'. It appears quite as im|iro- 
per to estimate the meaii temperature of Europe under 68° 30' 
of latitude, according to Eirontekis (— 2° 8'); for Magerda, 
the latitude of which is 71°, lias a mean temperature of 
+ 0.07 t. 

This example seems sulhoient to prove how uncertain and 
fallacious it is, to institute comparisons between the two parts 
of the world through the mean temperature of single places. 

This part of tli^reatisc presents likewise a new verification 
of the law, established and illustrated with so great persjiicuity 
by M. WAHLENnERG§, viz.f tliat the mean temperature of the 
whole year affords a very inaccurate measure of vegetation. 
Thus has WAIILE^BEKo shewn, that Eirontekis with a mean 
temperature of — 2° 8' has a much richer vegetation than the 
North Cape with a mean temperature of + 0.07, or than the 
hospital of St. Gothard with a mean temperature of — 0.9. 
The zone also in the equatorial regions in which trees cease to 
grow (1,800 toises above tlie surface of the sea) has a mean 
temperature of nearly 9° cent .; the elevation at which the snow- 

'* Humboldt ct Bonpland Reise in die aquatorialgegenden* Ister. 
llieil, p. 460. 

t Between Rome and Algiers die author has for 5° 5' of latitude, a dif¬ 
ference of 6° V mean temperature. ^ 

t Wahlenberg's Flora Lappoidca, p. 47. 

% Flora JLiipponica; und eine Abhandlung fiber die Temperatur der 
Quellen; in den Schrillea der Sebwediseben GesellschaR der Wissen- 
schaAen, 1811. 
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line exists, a mean temperature of + 1: 5 «; whereas the utr 
most reach of tre||^ in Lapland extends to 500 toises, end the 
snow-line to 550 toises, above the surface of the sea, althoughe^ 
as already mentioned, the mean temperature at the level of the 
sea is below 0°. This poii^t cannot easily be proved theoreti¬ 
cally ; for the mean temperature of the year is partly deter¬ 
mined by the temperature winter, and that has no influence 
whatever upon vegetation. 

Now although M. Humboldt admits that this -f, and many 
other comparisons instituted by him X, and likewise various ob¬ 
servations made in the following parts of the treatise §, afford 
proof of the above j he, nevertheless, employs more signs of 
mean temperature in his comparative views of vegetation in dif¬ 
ferent countries. This is the case, for example, in the above- 
mentioned parallel between North America and the old conti¬ 
nent, from p. xxvi, to p. xxix ; likewise in the table, p. xviii.||, 
p. X. xvi. xix. and 36, and in pari p. Iv. In other places he uses 
a different measure (maastabes), for instance p. xi. and xxx. and 
in part p. Iv. and Ivi., the mean terap«;rature of the year and the 
temperature of summer are used; p. xlii., Ilad likewiiie in the 
smaller treatise, the difference between the summer and winter 
temperatures; p. liv., the annual mean temperature, and the 
sum of the temperature of those months, the mean t(^mperature 
of which exceeds 0°; p. xliii., the mean temperature of the 
year, and that of the hottest and coldest months ; p. xlix., the 
annual mean temperature, and the mean temperature of winter, 


* See p. xlix. 

t Pag. xliii. and liv. 

i Pag, xxix. to xxxii. 

§ For example, p. xlvi. xlviii. anti liv. 

II It is also surprising that in this table for the equatorial zone, only one 
fixed mean ti-mpeiature of 27<^ is given, and not, ap in the two other zones, 
a maximum and minimum. Now although the mdan temperature from the 
equator to the tropics appears to decrease less than beyond the same, yet 
we cadi&ot admit that it is the same at either of the tropics i® under the 
equator. However, p. xxxiv., he ascribes to the equator a mean tempera* * * § 
ture of 300. j and, p, xxix. and xxxix., to the Havannah (5*3® 6' of latitude) 
25° &; to Vera Cruz; (19® IT of latitude) 2r>o 4' 


261 


<m the Geography of Plants^ 

and likewise of August; p. Ivii., the mean temperature of the 
year, of summer, and of autumn; and lastl|[^,p. xxix., the an- 
mial mean temperature, and the temperature of each of the 
four quarters of the year, with that of the hottest and coldest 
months. 

Exclusive of the wish that the author could always have used 
the same measure of temperaturdpi nmst here remark, that 
although the last of the methods ihMidered appears to be the 
best, yef^iieither of them perfectly^answers the purpose, fn 
my opinion, the temperature of any place, inasmuch as relates 
to vegetation, is best shewn by a curve, which exhibits the state 
of the same during the cycle of vegetation, as given by Wah- 
lenberg in the Flora Lapponica^ and in his Tentamen de Vegeta- 
tione et Climate ffelvetiee* The size of this curve shews, for in¬ 
stance, the quantity of heat wliich the given place enjoys ; and 
the form of the same shews the manner in which this quantity 
is distributed during the different parts of the year within the 
cycle of vegetation. If the curve be very high and narrow, 
the place has a short but hot summer, as is the casci with Eiron- 
tekis; the curift^- on the other hand, be low and broad, the 
summer is long and tempera(e, as happens generally in the 
neighbourhood of the sea-coast and in the islands. If the 
curve have many deviations from a regular form, the tempera¬ 
ture is very variable, and so forth. But, as it might be useful 
to express these proportions by numbers, I would propose the 
feSWowing formula: a number which represents tlie sum of the 
quadrate, included within the curve *; then a pumber for the 
height, and another for the breadth of the curve, to which must 
be added'one to represent the tortuosities of the samef ; and, 
lastly, a number for the difference between the temperature of 
night and day, which is likewise very important, but, in general, 

from the want of observations, extremely difficult to be obtained. 
__ » . .. - -- - - - ■ 

• See Wablcnbcrg’s Tentamen, ^ 83. He propoaea this sum as a measure ; 
but the obsarvation made by himself, § 65, otz., that the distribatipn of 
heat has an important influence, contradicts it. However, lie is not quite 
satisfied witli it. 

t This may be shewn by a regular curvedine drawn upon the curve of 
temperature. 
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A third error, which the author endeavours to correct, is 
this, that the southern hemisphere is altogether colder than the 
northern. He shews that this prevails only in the part beyorNi 
the tropic. 

6, The Influence pjF different Altitudes upon Ve¬ 
getation IN THE^Sl|ji|^ENT ZoNES OF THE EaRTII.- 

(p. xxxiii.—liv.) ^ 

'I’hc author, in the first^ace, presents a view of th^ varieties 
which regions of differcnt.altitude afford, in respect to diiniate 
and vegetation in the equatorial zone (in America). These 
varieties are given first for the zone between 0° and 10®, and 
then for tliat between 17® and 21® of latitude, and in both 
zones, in respect to altitude, three regions are considered; 
reyio calida, tempavda, ctfrigida. It might, perhaps, be thought 
that the hot region, which rises to 200 toises, is too circum¬ 
scribed, to be compared with the torrid zone; but, if we take 
into considcratiou, a remark made by the author, which I shall 
mention presently, this probably is not the case. On the other 
hand, we cannot suppose that the temj^^te regi<!^ under 
17—20® of latitude, commences at the same heigl^ as 
under 0—10®. 

After this view of the equatorial zone, the author takes notice 
of the varieties, which difference of altitude produces in the 
temperate and frigid zones; for instance, in the Pyrenees, in 
the Caucasus, in Switzerland and in Lapland, according “to 
Ramond, Engeliiardt, Parrot, and Wahleneeiig. I 
have to remark in this place, that the author places the limits 
of Betula Alha upon the Caucasus, at 1,050 toises, although, 
according to Engeliiardt and Parrot *, this tree, in one 
place only, under very favourable circumstances, advanced to 
that height. According to them its mean height (which only 
we are to consider here) is 870 toises. 

All the results are represented in a table, p. xlix.^i, by means 
of which a comparative view is afforded of the relations in 


* Iteise in die Krimm iind den Kaiikasiis. 
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dijfTerent climates. To render this comparison more complete, 
we may now add to this table the observations of M. Wahlcn- 
,^erg in the Carpathian Alps 1 am also enabled, through the 
kindness of a friend, to present a similar view of the Norwe¬ 
gian chain, from 60° to 61° of latitude. The following are 
the relations in these two countries; 



Sn<sw-line . 1330 T. 

Distance of the limit of trees 

from the snow line .. 670 T. 

Height of the limit of trees .... 760 'f. 

Trees which this limit presents Pin»s nhies 

Limit of shrubs. i 930 T. 

Shrubs which this limitpresentst!A«?^vAr«^/tMS 

Distance of the limit of coni') ; rj, 

from the snow-line .1 1 


850 T. 

316 X 
534 T. 
Bctula alba 
634 T. 
Betula nana 
Sulix qJiinca 
520 T. 


1 propose now to make a few observations upon the table. 
The ai||ual raea^|j|mperature, the temperature of winter, anrl 
the temperaturt: of August, assigned to the more elevr.ted 
regiSns of Switzerland and Lapland, are most probably cal¬ 
culated, according to the gcnerully-received decrement of toin- 
peraliire. Ihit jf this be correct for Switzerland, it is never¬ 
theless doubtful, whether, while observations are wanting, the 
a^me laws prevail in Lapland. Besides, when tlie limit of 
Betula alba is placed at 250 toises above the sea, and the 
distance of this limit from the snow-line at 300 toises, there is 
evidently in this place an error of the press ; for, in the Flora 


* ] 'lora Carjmthorum, 

t I’lie author employs the Rhododendra in his comparison; without spe¬ 
cifying any either in the Carpathian Alps or in the above-mentioned part of 
Norway. But since the; limit of Betula nana and SaUx Glauca, ia not much 
lower ill Lapland than that of Bhmlodrettdron Lapitonicum, and according to 
Walilenbevg’s view, Pinua Mughua in the Carpathian Alps, stands in com¬ 
parison with Salix glauca in Lapland, and Abma viridU in Switzerland, I 
have chosen the above plants. 1 will not deny, however, that the parallel 
is not perfectly accurate. 
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Lapponicafihe contrary proposition is given; Uie absolute height 
300 toises, the distance 250 toises. In determining the limit 
of trees in the equatorial regions, the author employs EscaUonioh 
and Alstonia; but, as he says in his Essay *, when speaking of 
his Region of Wintera and Escallonia, that it contains shrubs 
with short stems, and^.b|^i^es trailing on the ground, it 
appears that we canno||prelij||smpftre thii/yegetation* %j|tb the 
pine forests of SwitzenandJIpT tlie birch woods of n(W|h» 
bM^rathcr with Alnus viriO^ and the ^kho^dendra iqil^^itzer^' 
land, and SettUa nana in thif^ north. « 

It appears, moreover, that from such a comparison between 
the Vegetation of mountains in different climate# (if we abstract 
from it all anomalies arising out of particulfu: local relations) we 
may deduce the law, that a line of vegetation, viz,, that of the 
limit of trees, drawn from the equator towards the north pole, 
does not run parallel to the snow-line, but converges towards it. 
It is not difficult to make this apparent. It has been already 
proved that it is not the annual mean temperature which de¬ 
termines the vegetation, but the temperature w'hich prevails 
within the cycle of vegetation; hence it fJwws, thatTOwards 
the north pole, the vegetation is richer in proportion the 
difference between the different periods of the year, as might 
be inferred from the pheenomena which present themselves in 
the equatorial mountains, where the annual mean temperature 
is nearly the same as that of each period of the year. Since, 
on the other hand, the snow-line, if it be not entirely governl^ 
by the mean temperature, stands nevertheless, in a more exact 
relation to it, because the summer temperature has less, and 
the winter temperature more, effect upon it than upon the plants; 
it follows, therefore, that the limit of trees towards the pole 
must approach nearer the snow-line. In connexion with this 
stands the circumstance, that during the cycle of vegetation 
the day towards the pole is always longer,’ and consequently 
the plants receive a greater quantity of heat, and dieidifference 
between the temperature of day and night is less. The author 


* Easai sur U G^ographie dn Plantea, p. 09. 
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haa likewise raestioMd t^ete two facts, p. U Perhaps a third 
may yet be addaced, vus., that the j^ssore Of the atmosphere, 
at the same diatance 6rotm the soow-lnte is different in different 
latitudes. The author indeed admits tl%^8 well in this trehtisc, 
p, Ihr., as in his J&kSK^, and EnronLiiABiiic and Pabeot hold 
the iaaM<i^iiloA%- ^On l^cAirooLLE, Spbeb- 

% isseMM^a pressure of the ab- 
mihi^nNbas not any, tafinence i!i||||||bej^ At any rate 

thhdilMftce of jdtltttd#* tnust hd^ims effect, m., that 
decree* of humidity will vary aoeOlding to the same. It is 
stated in M, I|nttd>oldt's Estajf, that the mean of Saussure*$^ 
kjq^roineter, 30# tdlsea^ve the sea (250 toises lower than the 
snMvdine in Bapland)) is about 83^., but, at the height of 
24 ilOtoises (250 toises lower than the snow-line in the equato¬ 
rial mountains), it reaches only to about 54°. 

Anoiiier phssnomenon, closely coiinecti'd with this, and 
whksh Is to be regarded as a coniiniiation of the same sub¬ 
ject, k) that the difference in the distiibution of plants, 
which different of altitude occasions, docs not stand 
in the mme leladfflr with that pioduccd by diffcitnce of 
latitu^^. If we thus lust compare the distance of the limit 
of trees from the suifacc of the sea at the equator, with the 
distance of the snow-lirie from the same; and secondly, 
the distance of die limit of trees above the table-land at the 
equ^or, uith the distance of those degrees of latitude where 
th(^^ow-lme is contiguous to the sea, which is the case in the 
northern hemispherfi, particularly at 80° of latitude; we shall 
6 nd that limit of trees, in lespeet to latitude, is proportion- 
.illy much more extended towards the pole, than upon the cqua- 
toiial mountains'towards the snow-line. The propoition is 
aetordingly for the comparison of altitude, 9,460 toises: 1800 


* Reisc m di^ Knmm utid den Kaukasiu. 

t Fron^ito. Tom. 11., p. xi. Ban der Oeuarhse, p. 622. Flmi 
Ca?patAorwn, p.cxvi. , 

' t We night, perhaps, caiU the former the vutriCAt, the latter the hori- 
xoNTAi distribution. 

VoL. X. T 
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toTses * 2 s 4 : 3; fc» thedistribiilion of latitude *80° ; 71’’ f — 
10:9. If the proporUoua ’were the same, all vegetation of 
trees must cease at 60® of latitude. 

Com ascendst acccuAg to M. Humboldt, at the equator to 
the height of 1,600 toiseHf which gives, wtdi the height of the 
snow-line, the propoMon'%L3, tf thas, in respect to latitude, 
a similar proportion <bo ul^ft ke*place, lorn would not be seen 
lUeyond 54® of latitude. in Lapls^ it is cultivated as far 
as 68—-70®. This app^s already from die remfric of the 

author, p. liii., vis., thafit is very erroneous to suppose that 
Quito has the same climate as France or Italy; because, al>.. 
though the mean temperature of both places is the same, tlu^ 
distribution of heat is nevertheless very different. 

The author shews, }>. li. lii.', what families occupy the highest 
legions in the iliffrent /onv.b. In the polar zone, we may very 
well suppose the Cypcracra: to prevail there, on account of the 
great numbers of Alpine Vances. But when he thinks that the 
San if rag CP aie ran* in the same region, we cannot agree with 
him. Waiili wnrao’s F/om Ln;>;>o»ica captains Alpinenspecies 
of the genus Saxifragu, and in the abov^ventioned Greenland 
colleelion, this genus was the most numerous after Car 


VII. DfTI IVMIN AlIOV Ol IIIOSI TllLAriONS OI CLIMA I’l , 
WHICH ARE MOSl IA\()CRVBI,I lO A>. Y OI TllK MORI 
COMMON tULlUA'ILl) PlaNTS. {P. U.lvil.) 

Concerning this part I have only to remark, that such views 
are of the greatest practical advantage; |(ut that they would 
probably be much more useful, if the temperaturftfi was more 
aecuralely given, which might be done in part by means of the 
above-mentioned curve of temperature. 

to the result of this examination, to which 1 have been 
led by the Idliours of M. Humboldt, I am unquestionably oi 
opinion, that these treatises, exclusive of many utleresting ideas 


* It hns already been observed, that this estimate appears too high, 
t Tills is the northern limit of birch gi\enin the Fbtra Lappmnea, p. xiv. 
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»nd views, contmn the most impojttant observations upon the 
geography of jdants. On the oikfif hand, however, it is veiy 
evident, that this subject, perha^M through the numerous avo¬ 
cations of the author, heui, Tieofived djsss attention, than from 
the interesting > luature of the ioquily could be wished. ^ It 
is aca^ely necessary, iht me Ji entertain the 

greatest respect for t3^e worthy ^mor,v.-,a>id fully acknowledge 
hts distinguished servmesto 8cienlfi|i|kgeneT’al, and to tlic g||s- 
graphy of plants in |H|rtietdar. have I any reason to 

think,* that if you, should deem these observations not 
unworthy a place in yesir, Journal, they will be displeash;|g 
himi. On the contrary, I am persuaded, that even the smallest 
contribution unll be well received by one, who is so great an ad.- 
mirer of scimjce; especially when it relates to a science, of 
which he is regarded as the principal founder, 

I am, &c, d^c. 


Art. IV. Hints on the Manufacture of Catgut Strings, 

m. '|I|^D a Letter to the Editor.] 


Desh^Sir, Killhh Sept. 15, 1820. 

As no object connected with the arts is beneath your 
notice, you will perhaps give room to the following hint, on the 
subject of musical strings, particularly as it is founded on 
phvs’iologicul considerations. 

'*K has long been a subject of complaint, as well as a serious 
inconvenience to musicians, that catgut strings cannot be made 
in Hngl||rd of the same goodness and strength as those im • 
ported fro'm Italy; an inconvenience which was experienced in 
a great degree during the late war. These, I nped scarcely 
say , are made of the peritoneal covering of the intestines of tl5e 
sheep; and, this country, they are manufactured at White¬ 
chapel, and probably elsewhere, in considerable quantity; the 
consumptioil of them for harps, as well as for the instruments 
of the violin family, being very great. Their chief fault is 
weakness; whence it is difiieult to bring the smaller ones, re¬ 
quired for the higher notes, to concert pitch; maintaining at 

« T 2 





the sanpte time, in their form and construction, that tenuity, or 
smallness of diametm;, which is required to produce a brilliant 
and clear tonoi The inconvemence arising from their breaking 
when in use, and the Ibcpense in the case of harps, where so 
many are required, axe to rendet it highly desirable to 

improve a manufaetdin, to inai]| 3 f;;.qf your readers, ^y 

however appear suffie&^t ^^ ntemp#)lf: ; - 

^It is welt known to Wpnologists, that the membranes of 
lean animals are far more tough than those animals that are 
fat or in high condition; and there is no reason to doifbt that 
tSse superiority of the Italian string arises from the state of the^ 
sheep in that country. In lAmdon, where no lean animals are ” 
slaughtered, and wliere, indeed, an extravagant and useless 
degree of fattening, at least foi the purpose of food, is induced 
on sheep in particular, it is easy to comprehend why their 
membranes can never afford a material of tlie requisite tenacity. 
It is less easy to suggest an adequate remedy; but a knowledge 
of the general principle, should this notice meet the eyes of 
those interested in the subject, niay at serve th^purpose 
of diminishing the evil and improving Ine manufacture, by 
inducing them to choose in the market the offal of such e|pcases 
as appear least overwhelmed with exuberant fat. It is probable 
that such a manufacture might be advantageously established 


in those parts of the country where the fashion has not, as in 
London, led to the use of meat so far over fed; and it is cq^lly 
likely, that in the choice of sheep for this purpose, advanrage 
would arise from using the Welch, the Highland, or the South- 
down breeds, in preference to those which, like t^ Lincoln, 
are prone to excessive accumulations of fat. It is equally pro¬ 
bable, that sheep dying of some of the diseases accompanied by 
emaciation, would be peculiarly adapted to this putpose. . 

That these suggestions are not merely speculative is proved 
by comparing the strength of the membranes in question, or 
that of the other membranous parts, in the unfattedbd Highland 
sheep, with that of those found in the London-markets; and 
although a project for putting them to a practical trial, which 


was suggested some years ago at t^s place, has not succeeded, 
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the failure must be attributed to tiie want of mercantile energy 
in the person to whom it was recommended. Sufficient proof 
has been afforded that the general prmciple is correct; but 


it would be too much to ca;pect from a Highlander the activity 
or perseverance, required for the esta^shment of^ch a msffiu- 
factnre in his own country. 

I am, Sir, your obedient servant, 

J. Mac Culloch. * 


-n - .. .. 

Art. V. Observations on the Theory which ascribes Senre0 
tion and Armnal Heat to (he Agency of Nerves. By 
W. P. Alison, M.D., F.R.S.E., S^r. 

As Dr, Wilson Philip has done me the honnni to reply to 
some of the objections I stated to that part of his physiological 
doctrines wliich asserts the dc'pendenoe <if sofretion on nervous 
iuduence, I must beg permission to say a few words in defence 
of my former paper, before pioceeding to the proper object of 
this. ^ 

1 . Philip speaks of the disadvantage under which I 
labour in this inquiry, in conseijuoncp of not being an oxpe- 
rimenter. This con>ideration might ha\e been urged with 
pel feet justice, if I had taken upon me to put my readcis in 
pos^eii^ion of fiiiy ncio facts in regard to the physiology of the 
nervous system, oi of seeretioii; but as I have assigned myself, 
m these papers, the humbler office of eorrecling what appear 
to mo to ^ unwarrantable inferences, that have been deduced 
(lom /ffc^s unready recorded^ I thought the fairest way ol pioreed- 
mg was to take the facts exac'tly as I find them stated by thosig 
who. have observed them. If I have in aiij place misundcistood 
him, or any dther author, or omitted any particulars which maj 
be thought important, I shall most wdlingly take his correcteil 
statements of the facts, as the basis of my reasonings; ami I 
admit, without hesitation, that if these reasonings shall not hold, 
reference to those orrected statementsf they aic of no value. 
My object is meitly to de^imiuc what inferences in regard fo 
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the colinejtioD df &e nervous system with the organic famthna* 
of the body are wsurrsUxted by the facts that we possess; and, in 
particular, to s^te the doubts that have Occurred to me in regard 
to the doctrine, that & conslaut agency of nerves is coheefned 
ine>tlie perfoMnaace of |f it shall appear, that 

opinions have been prcvale||^on this subject^ which are'notonly 
not proved^ but are rendered exceedingly improbable, by know¬ 
ledge already in our p^^lsssiOn, it mdst be admitted that it is 
important, as a preliminary to farther in^tigatMn of iMfactSy 
to have these opinions corrected. Aim on the other hand, if 
objections Which I state are founded on Erroneous or im^ 
jierfect notions of the facts that have been obsehred, these facts 
may be easily stated in such a way as to obviate the objections, 
and to shew, beyond doubt, that the conclusions have been fairly 
deduced front them. 


2 . Dr. Philip thinks, that in asserting ** that in the muscles 
of involuntary motion, the nervous influence produces an altera¬ 
tion in the vital power or tendency to ipntraction,** i have 
advanced an opinion altogether new, aira untenable.—^Now 1 
object to the term nervous influence on this as on other ocM|Mmns, 
on account of its vagueness, and of its apparently implying a 
theory, the truth of which 1 very much doubt. But Uie state¬ 
ment, which I made, that the vital power, or tendency to 
contraction of muscular fibres, and particularly of the involuntary 
muscles, may be altered or even destroyed, by impressions 'made 
on the nervous system^ is one, the correctness of which I apprehend 
Dr. Philip could not have disputed, if he had 
headed my meaning in the above sentence; becuuse'my intention 
was, not to advance a speculative opinion, but to express a gene¬ 
ral fact, the truth of which is no where better illustrated than in 
his own works, although his mode of expressing it seems to me 
objectionable. 

Dr. Philip (pp. 243, 244) refers to twelve expwing^enls of his 


> . 


V By tilt' term orgaiur functiiuis I nu-an UioHe which take place in the 
natural slate, without the intcrvi'niion or^consciousucss of the mind. 
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own, as proving tkat the nervous inauence is capable of acting as 
a sedative to the heart and vessels of circulation, even to such a 
degree as to desiri^, poiocr ^-an^.in ^noto place he states 
it as the result of many experim^te, that “ suddenly crushing 
any considerate portion of^t^ ^rain pr spinal ij|rrow rmtantiy 

dflstroMSiAc power of .the heart. ^ 

In varipus passages of his^wfe, he speaks of the power of 
the heart herag feyeired by TarlouBjpa.ee ectiug <m the nervoua 
eyetem i for example, at, p. 88. If i. obvmue, fte^oro, that 
the opinion of the eitti portet of the heart being liable to damr 
nntion ftom cau.ee anting on the nervoua .yrtem, 1. one wh^ 

I abate with Dt. Wilwn PbiUp hinuelf: and the only difference 
rf opinion i. in tegntd to the queation, whether its power may 
be mermod by .uch camm., which is really of less consequence, 
becauM if the vital power of the heart and ol other mnwles 
may be increased in this manner, as I think it may, it is but 
seldom that this kind of effect on it is produced. 

Dr. Philip found in different experiments, that the action of 
the heart might be much affected by various agents, applied to 
Uie nervous systA, to which he gave the name of stimdi, for 
example, by spirits of wine applied to die brain or spinal marrow. 
Thomjcoimt which he gave of the operation of these agents 
was, that they increased the ordinary action of the heart, which 
was going on at the time when they were applied, (Experiments 
U, 15, 34, 36, 38, 41, 42,43, and p. 245.) Tlie effectof these 
appeared to me to be an increase of the emtraetde power o e 
heart, rather than the application of a direct stimulus to it, 
such as the prick of a pin on its musedar substance: and to 
be direluy opposed to the effect of other agents (for example, 
of tobacco,) which manifestly, and by Dr. Philip’s own ato- 
sion, diminish the contractile power of the hcarf. Dr. PWip 
oiiieets strongly to this way of expressing the resdlt of these 
exUments, and in opposition to it states a fact of which a 
confess I was not aware, that the effect is produced by the spirits 
of win% although the heart is completely emptie^pf blood. 
If by this ho means, that when the heart is emptied of blood, 
and compktely yniescent, the application of spirits of wme to 
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the brain ^nniforjdy throws it into isciioni 1 shall most willingly 
admiti that it is a fair example (and the only unequivocal one, 
as fax as I on record) of the heart being dtrect/y sdimAated 
thfottgh the medmm of the aervoim system. But if his mehning 
is, that the m^ements of tl^haart, c^ntinumg after It has been 
emptied of blood, or renev^ by eshlesV'by 
the application of l|iirfts of wine to-^biebrS^, ^ thitdt die coriect 
expression for the' fact W^bttFjlhat Hs 
creased, not that it is directly sthntilated*.' * ' ■' 

But whether in these cirmimshtnces, sO'ftiffermit fiKtmjuf^^^^^ 
♦r, occnr in the natural state, a stimulus, sllhstly speSking, 
may act upon the heart through the nervobs system or' not, I 
think we have sufScient evidence, independently of the experi¬ 
ments in question, that the contractile power of this and other 
muscles is liable to increase, as well as to diminution, from 
causes acting on the nervous system. For example, when the 
mind is under the influence of any strong exciting passion, the 
action of the heart becomes quicker and stronger. This appears 
to me to be just the count^part of the elQ^t produced on its 
action by depressing passions of the mind, ^ich cause more or 

m 


* Many phygiologists, and Dr. Philip amongst tlie rest, use the 
words stimulus and sedative, as if these were directly opposed to each 
other. But 1 believe the word stimulus is most correctly applied to what 
merely calls into action the power inherent in muscular fibres daring life, 
without necessarily either increasing or diminishing it; the term sedative 
to that which diminishes or destroys that power, and prevents its being called 
into action in future in the same manner that it used to be. According to 
this use of tire term sedative, (which is, I think, the sane as thal^ which 
it is applied in Dr. Philip’s writings,) the term which is strictijr opposed 
to it is stimulant^ by which 1 understand, that whidb gives a temporary 
incmase Ui the contractile puvrtur of a living mosde, and so enables it to 
l>erftn‘m its ordinart/ function in obedience to its ordkwry stimuli more vigor- 
oiislif than it used to do. The effect of salt, sprinkled on a bare muscle, 1 
wauid express by the term stimulus ; that of wine taken into the stomach 
on the action of the heart upon the blood, by the term stimulant, "^bather 
these terntt. are correctly applied or not, 1 think it must be that 

there is ^eal and essential difference between the mode%m,which the 
muscles are affected in these two cases; and it ap pea xarfrom jthe passages 
formerly tiuutcd frinu Halter, tiiat this distinction is justified by his authority. 
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less of faintness, wUh a weak and often slow All must 

admit that this last change on the action of the heart is the 
consequence of an •^alteration Qnz., a. dimmution,) of its con¬ 
tractile power; and is it not almost sidf-evideot, that the former 
change raiist. be the consequmuse of an increas^|f that power ? 
It is ,certmn, that the heart of a ^rson under the influence of 
exeiung passions, contracts more frequently'iilid strongly on the 
blood which it receives, than usual.only measure fhat we 
have, or can have, of the contractile power of the heart, is the 
frequ^cy and str^gdi of these ecmWactions.. It is allowed, I 
believe, '^on all^anda, that ^s change of its action is produeiii- 
through the medium , of the nervous system ; and this being so, 
is it a very new. or untenable opinion,or rather is it not a tole¬ 
rably correct expression for this acknowledged fact, to say, that 
the heart is liable to increase, as well as to diminution, of that 
vital power, by which it contracts on the blood, in consequence 
of impressions made on the nervous systeni * ? 

I shoidd not have dwelt so long on this part of the subject 
if it had not app^ed to me of^^onsiderable importance, in 
various departments, both of physiology and pathology, to keep 
in view the difference between the cases where muscular fibres 
are directly stimulated to contraction by excitation of their 
nerves, or of the brain, and those where causes acting on the 


*. .X>r. Philip speaks of the diflicully of understandins, how a power, not 
derived from the nervous system, can be liable to increase from what he 
calls nervous influence. This difficulty seems to me to lie more in words 
than reality. If the contractile power were a tangible or appreciable 
substance, 1|il,8ome physiologists have supposed, we should he much at a loss 
to understand, how any change taking place in the nerves should increase 
what the nerves did not originally bestow; but when it is distinctly nn> 
derstood, that by the term irritability or contractile power, we mean merely 
to express the fact, that those parts which arc possessed of this property 
are thrown into coutrac^on under certain circumstances, .md dp not at¬ 
tempt any explanation of tliis fact, it appears to me not at all more difficult 
t<i undei^l^nd, that this property should be liable to increase, from causes 
acting on the nervous system, than that it should Ite liable to t^pinution, 
as Dr. PhUl^ allows that it is; or than that it should be liable m increase 
from elevatiop, and to diminution from reducliua of teinpereture'^; as wo 
know that it 4g, although no one supposes that irritabiUly is deHeedfrom heat. 
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nervous system a|^r the irritability or contractile power of these 
fibres, 1 believe we sbaU not commit any material error in 
asserting, tha^ for all useful purposes at, least in the animal 
economy, it is in the first of these ways that the volun¬ 
tary muscles afiected by changes in the nervous.system; 
and in the seccmd,. that i\^‘>tnvohmtary muiteles afe affected by 
such changes; atnl^ it wo^ld' appear, fr(mi the pas^gea qnoted 
from Haller, that this wsm thn uses pf 

the nerves of the two sets of muscles* But the fardier prosecu¬ 
tion. of this curious sul^eet would be foreign to tbe purpose of 

. .;ir' 

3. The main objects of my former paper were, jfrsi, to shew 
that Dr. Philip’s conclusion, in regard to the dependence of se¬ 
cretion on an influeiure derived from the nerves, did not necessa¬ 
rily follow from his premises; and, secondlyyio state various consi¬ 
derations, which I had not seen fully stated by others, which seem 
to me to render that conclusion very improbable. The argu¬ 
ment on the first head may Ig^recapitulated in a very few words. 

Dr. Philip distinctly proved, that altho%h the ac4,tons of 
the heart may be totally suspended by crushing, either the spinal 
marrow, as in Ijb Gallois’s experiments, or the brain, yet these 
actions are perfectly independent both of the brain and spinal 
marrow, and may go on, although both are removed from the 
body. Hence, those lesions of the nervous system are no proof 
that the actions of the heart depend on, or are derived fr^, 
the brain or spinal marrow. Several experimenters have found, 
that another lesion of the nervous system, cutting die eighth 
pair of nerves, materially alters the secretion of tho%tomach. 
When Dr. Philip inferred from diis, that the secretion of the 
stomach is necessarily dependent cm the nervous system, he 
seemed to me to have fallen into the very same error that 'he 
had poiutecl out in Le Gallois; becauscS, as wc are perfectly 
ignorant bow any lesion of the nervous system affe^^ either 
muscul|| action or secretion, it is just as possible, £bi?Wi^ thing 
wo know to the contrary, that secretion, although i^ii^ependent 
c#ncrves, may be altered , or suppressed by catting nerves, as 
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that the action of the Heart, though independent of the spinal 
marrow, may be altered or stopped by crushing that organ. 

Dr. Philip, however, ihc^stains, hi answer to this, that Le 
Oallois's conclusion could not have been objected to, unless it 
had been found 'l^t the heart is not affected||iily dividing the 
nerves issuing from the spinal marrow. If the action of the 
heart hs^ been equally destroyed;' both by'%ruslung tlie spinal 
marrow and by cutting 4ie nerves, Ho says, ** le Cki>Uois*s infer- 
ence would have been unavoidable.** 

lUis is the precise point at wHich it appears to me that. Dr. 
Philip has gjibae wroug. Le,Gallois*8 opinion was dhp)*oqiSi^iHy 
Dr. Philip’s experiments, in which the action of the heart con¬ 
tinued, notwithstanding the division of the nerves, and removal 
of the brain and spinal marrow from the body; but I main¬ 
tain that it would not have been proved, although that operation 
had stopped its action as eifectiially as crushing the spinal 
marrow did. The heart’s action we now* know is independent 
of the nervous system. Yet a certain injury of the nervous 
system stops that action. might not another? What 

reason can be given for supposing that a conclusion might have f 
bcMi fairly deduced from the ciFect of one lesion of the nervous 
system, which we have seen was unfairly deduced from that of 
another ? If I understand the subject rightly, the effect which 
crushing the spinal marrow had ou the action of the heart, in Le 
Qallois's experiments, was a fact; but the conclusion, that the 
living power of the heart depends upon, or is derived from, the 
nervous system, involved a theory, which would not have been 
confir||ted, although fifty other injuries of the nervous system 
had done the same thing; and the very same theory is involved 
in the answer which Dr. Philip has given to the aigument 
which 1 had advanced, in regard to secretion. 

When Dr. Philip.calls on me, therefore, to point out some 
way of withdrawing the nervous influence from secreting sur- 
face^lllathout destroying their power, I answer, first let it be 
made clear that there is such an existence in as this 

nervous tuflueuce, and then 1 will admit the obligation. The 
simple fact is, that the secretion is 'changed when the nerves of 
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the secreting part are cut. It may be; that this is because 
something continually passing from the brain or spinal marrow 
to the secreting organ, which is all that I can undersllmd by 
the term nervous influence, as here used, is intercepted by the 
division of the fgrves; but I have never seen any proof of this; 
—to take it for granted, as Dr. Philip has done in the present 
argument, is an aslumption very little short of a petitio prin- 
dpii; —the rule of logic is, ajfrmantihm inewmbit prohatio ; and 
those who advance any theoretical explanation of a fact are not 
entitled to shift this onus prohandi off themselves, and Fay it 
oni^piT opponents, until they hajfe made it mas^est that the 
fact admits of no other explanation. 

In the im;au time, the doctrine of nervous energy, as above 
explained, being, as far as 1 know, a mere hypothesis, we are 
entitled to state on the other side,— frst, that there is no Usiou 
whatever of the nervous system, from the effect of which, in 
stopping any function of the animal body, it necessarily follows, 
that that function is dependent on nerves,—because there is no 
lesion, the efiect of which nifty not be equally well explained 
by supposing it to communicate a noxious influence, as by 
supposing it to cut off a salutary one*^;—and, secondly, that 
since it has been found, by Dr. Philip himself, that the action 
of the heart, though very readily influenced by injurie s of the 
nervous system, is truly independenl ejf it, we have the evielonee 
of analogy for thinking, that the action of secretion may be equally 
independent of the nervous system, notwithstanding the facts which 
shew, that it may be readily influenced by injuries of nerves. 

But secondly, granting (for the sahe of argument only) that 
there is such an existence in nature as a nervous influence con¬ 
tinually passing from die larger masses of the nervous system 
to the small branches,—it appears to me, that some of the facts 
which I formerly noticed, exactly answer I^. Philip’s demand; 

*»Iii using the term noxious influence, I would not be understqt^to ex¬ 
press any ygiiiion as to the nmle, in whicli an injury of ihe nervw^Htfeefs 
secretion; wSt merely U) indie,iii-, ihal I conceive the Ikcl demonstrates >»r»ly 
the effect of a eerlaia injunf of nerves, not Uic efleel previously v\- 

iating mfluence of nerv es. * 
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inasmuch as they afford examples of secretion going on, where 
this nervous influence either must have been cut off, or could 
never been applied. 

It appears, even from some of Dr. Philip’s statements (to 
which I confess I did not sufficiently advert in ]^||j^former paper), 
that in his experiments, the alteration made on the secretion of 
the stomach, by cutting the eighth pair of nerves, was in quality 
onl^y not in quantity.. The secretion goes on, but its chemical 
composition appears to be so altered, that it does not act, as 
formerly, on tlie food. The secretion on the membrane lining 
the bronchia,^stead of being diminished, is vi!ry considew^j^ 
increased by this operation. Whether its composition is .altered 
or not, does not appear. In like manner, Bichat found*, on 
dividing the nerves supplying the testis of a dog (the only 
gland, he affirms, on which ibis experiment can be fairly tried), 
that the gland inflamed and snppvraledy —a process allowed by 
the best pathologists to be strictly aiialogoqs to secretion. 

The state of the fact, therefore, is, that a material change is 
produced on the composition of the secretion of the stomach by 
the division of the eighth pair of nerves; but that in this, and 
ill other instances, secretion (that is, the formation out of the 
blood ol’a s.'ibstance not previously contained in it) goes on, not¬ 
withstanding that division. From this fact Dr. Philip concludes, 
Jirsly that secretion in general depends on an infliieiiee transmitted 
by the nerves to the secreting organ; and, secondly ^ that, after 
the division of the nerves ol' that organ, a part of the nervous 
inflinnce, previously transmitted from the brain, or spinal mar¬ 
row, remains in the nerves below the division, and supports the 
degree of'secretion that coutimies in these circumstances. 

All this lie appears to eonsider^not merely as a plausible ex¬ 
planation, but as A necessary consequence of the fact just stated; 
and certainly, if it be not proved by this fact, I know of no 
other by which it is proved. But to me it appears, not only 
that has not adduced, as he supposes, an experiTmntum crucis 

iW’*’ 

in favour of the doctrine of the dependence of sernffttion on 


Anat. Gener. T. 4,.p. 60J. 
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nerves^ but that he has not been able to reconcile the phe¬ 
nomena even of his own experiments with that doctrine, with- 
ouUthe aid of a second, and rather strained, hypothesdi^ 

The other fact on which I would chiefly rely, ana which 
seems to me furnish nearly as complete an instaniia cruets 
against Dr. Philip’s notion of secretion, as his experiments did 
against Le Gullois’s notion of the heart’s actipn, is the .simple 
fact of secretion, or the analogous function of nutrition, taking 
place in die animal body, notwithstanding the absence of the« 
most material parts of the nervous system. « 

In answer to the argument drawn from this sou^e. Dr. Philip 
observes, that if it proves any thing it proves too much, inas¬ 
much as it would lead to the conclusion, that these parts of the 
nervous system are not necessary to the existence of the sensorial 
poioar, that is, of the mind. Now by proving too much, I can 
only understand, j)ro\iug ihut to be true, which other facts 
prove to be false, or vice verso ; and I know of no facts to prove, 
dial those faculties of the mind whieli have been found to exist 
where the nervous system has been defective in its original for¬ 
mation, are nevertheless necessarily connected with the veryparts 
that have been wanting in these cases;—nor can I conceive any 
fact, whieh would set aside the ovideneo of this short j)iece of 
reasoning, that any function, which is performed in a single 
case where a particular organ does not exist, is not, in any 
case, dependent on (how’ever mucli it may be influenced by) that 
pai'tieular organ. In fairt, on this very ground, th<^ author of 
the paper in the Edinburgh Jievir.w, which Dr. Philip lias quoti.d, 
infers from the cases of diseased brain, which he relates, lhal 
the brain is probably not at all concerned in the changes which 
]»recede sensation; and add.s : “ Wc hesitate about drawing 
this conclusion, not from an o])iuion that more evidence on the 
subject is necessary, for we conceive that one instance, such as 
tliose last quoted, if it be admitted to be true, is as conclusive as 
a thousand;—but because wc wish to see cases more minute in all 
their d^|iils, and observed with a view specially to this physiolo¬ 
gical impury, substituted for those which we already possess 


* Vol. xxiv. p. 448. 
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Dr. Pliilip objects to the conclusions drawn from cases of 
diseased nervous system, on a different ground, imd one which 
seems much stronger;—^that the brain and nervous system 
in gen^dylike other organs, may probably admit of agreat degree 
of distention and compression,—(and I would a^, may undergo 
great change of form and size by interstitial, aim even by ulcer¬ 
ative absorption), without its functions being materially de¬ 
ranged. But the argument on which I would be understood 
chiefly to rely» is that drawn from.caSes, not of disease, but of 
original defective formatioKt in which we have no reason what¬ 
ever to supple that the portions of the nervous system, which 
are wanting, cvcar had existed. In the common case of the 
acephalous foetus, (for example, in Mr. Lawrence’s case, here 
referred to), the bones which form the top and sides of the skull 
aic wanting as well as the brain, and the basis of the skull is 
covered with the common integuments; so that it can hardly be 
supposed, that any brain lias ever existed ; and the small knob, 
which terminated the spinal marrow in Mr. Lawrence’s case, 
instead of being the substance into winch the brain had con¬ 
tracted, was, m all probability, the only portion of brain that 
over had e.xisted. As this child had breathed, 1 agree most 
fully witli Dr. Philip’s conclusion, that it must have performed 
certain mental acts; and, in delivering lectures on Physiology, 

I have quoted this fact, along with others, as proving that the 
mental acts concerned in respiration, arc not Jieefssarily con¬ 
nected with more than a very small portion of tlui base of the 
braiti, probably of the medulla oblongata; perliaps nor. evtai with 
that; and 1 would extend the same coneJusion to whatever 
other mental acts that child could be shewn to have performed, 
pn:cisely on the same ground that I continue to regard that case 
as one of many which prove that secretion and nntiition may 
go on, independently of, very nearly, tltc whole of the brain. 

But if the argument drawn from the case of this foetus be ob¬ 
jected to, on account of the knob at the end of the spinal marrow, 
the same objection cannot be urged against the following cases. 
The case referred to by LeGallois in theHistoircdeVAcad/mie 
Hoy ale des Sciences (or the ye?iT \ 7l\t hoi itself, I conceive, suf- 
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iicient to justify the strong language in which the conclusion drawn 
from it is there expressed, M. Fauvel, Chirurgien, a fait 
ve0k''^ tAcademie, un fetus sans cervelle, at cervelet, ^'laoellc 
eptni^re, quoiqftie tr^s>bien coBfonni d'ailleurs. H etoii vcatu k 
termc, avoit v^eu deux beures, et dojine quelques signes de sen- 
timeut, quand bn lui a''fers4 sur la t^te. Ce 

n’est pas la pres^f*Mi que tire bb£ 

terrible ehjecUm contr^l|||Presprits imimiuix, l|ij||||uiyeQt a*en- 
gendrer dans le ceTveaii|%[^)tiMi^4tu'm dan^pi|^% de 
rapine ct qua Ton croit commandment ■f''^(i)i.iijiiiiiii''ntLi tt toutc 
Teconomic animale .”*—de VAcad.f 4rc. 33. , ' 

The other case referred to by Le Gallots is luiso stated, al¬ 
though briefly, in such a manner as to leave, no room for doubt 
that it had been carefully tjxamined. 

M. Mery a vd uu fetus male, vonu k termc, q%ii 
cerveau, ni moLdle dc rdpinc, ct qui a vecu vingt-une heures, et 
a pris quelque uourriturc. La dvrc ct pie mbre faisoient canal 
dansles vertihrf!s”—Hist. de VAcad., ^c. 1712. p» 5L 

I shall only refer to three observations by our own contempo¬ 
raries, which appear to me strongly to confirm the conclusion 
naturally drawn from the above. 

The first is a case of which we have a short account by Mr, 
Lawrence, although he did not see the mal-fornu'd child till it 
had been kept so long that several particulars could not be as¬ 
certained. He stales, howtver, what his well-known accuracy 
would have prevented his staling, unless he had satisfied hitnseli 
of tlie fact, that “ if had neither braiu nor spinal marrow; the 
whole of the spinal processes were deficient, and the place ol 
the medulla spinalis supplied by a vascular membraiK', like that 
which covers the basis eranii in acephalous children, united in 
the same way to the surrounding skm. The heart, lungs, and 
liver, were deficient; the ribs, short and imperfect, lay close to 
each other, and did not form a tlioracic cavity; the face was 
mal-formed in many respects; the fingers and toes were under 
the usual number; tvuh these exceptions, the formation of the 
body, and the size of the limbs, were tolerably natural*” 

* HJf'iiko-Chu'urgical TrcMsuctiom, vol. v. p. 1G8. 
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Next, in the disc of the foetus found in the abdomen of a hoy, 
describi^d by Mr. Young in the same work, “ one of the most 
singular^s^pcumstances was the total absence of brain, of spiiy|| 
marrow, and of the nerves of sense and voluntary motion; al¬ 
though a distinct plexus of nerves was seeft just within the um- 
brlicus, about the the'intestines, to which nu¬ 
merous brancljllllili <l^pears, from the 

very cirohiStti|||p3:al statements thex||P^en, that in this foetus, 
ligament, inus^iiSffi^- '^mbrane, synovia, and 
meconi«ntf,*{iad biHl^jfhrmed from the blood. 

If any one B^uld say, that in these instances, a nervous in¬ 
fluence was generated in the nerves, which answered the purpose 
of that which used to be generated in the brain and spinal 
marrow^^tt will be observed first, that Dr. Pliilip, at least, must 
det^ au forcc?to this argument, heoause he has exjuessly stated, 
“We may as well, I conceive, suppose a bone, as a nerve, 
capable of preparing this influeucef.” ITisisu]>position, there¬ 
fore, is, that galvanism is supplied from some source, hitherto 
nnkuown, which supplies the place of the nervous influence, 
'lothis I would aie.u‘’cr, that our object just now is not-to ascer¬ 
tain l)ow tlui formation of these ditrerenl products out of the 
blood is acoomplish(;d, but inerelv whether il can be uceom- 
pb sl^ed without tlie help of au influence coming from the brain 
and spinal marrow; and, if this point be made out, 1 am sure 
that the evidcuee hitherto a^lduccd for galvani.'-m being a1 all 
concerned in the matter, must be allowiil to he exceedingly 
defeetive. 

But, secimdli, there is one instance on record of a Imlus, in 
which the most material parts of the animal organization were 
touiid, and in which “ tin re was neither brain, spinal marrow, 
nor nerves.” This ease was can fully examined, and ia mi’nutely 
described by the late Dr. Clatko in the J^hilosojiliical Tranmclions 
for 1793, (p. 154); and I beg leave pavtieularly to refer to the 
observations he has there made n\)on it. At present I need 

• Midico-Chiriirgicii} Tin. .lom, xtl, v. p. 2 . 38 . 
t Page 2(i2. 
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only subjoin a single sentence from these. The whole of the 
actions of this monster must have been of the vascular system 
jptirely; and these seem to have been capable of forming bone, 
^ekin, cellular substance, ligament, cartilage, intestines, 

p. 161. 

I shall only say farther, in regard the connexion of the 
nervous system with organs of secretion, that as we know per¬ 
fectly, that injuries of the nervous system are very apt to affect 
tlje circulation in the small vessels of different parts of the body 

4 - ' 

in which secretion takes place, and know likewise that secretion 
is yery much tinder the command of sensationS^^nd emotions of 
the mind, we should have good reason to be surprised, if the 
division of the nerves supplying secreting organs were not to 
modify their action very ccjnsiderably. Dr. Philip’s expla^nation 
of the supprrssioti of the nlu^oll^> and watery secretions of the 
alimentiiry canal in Mr. llrodie’s experiments with arsenic is, that 
this morbid secretion was prevented, because the irritation, which 
occasions it, was prevented by the division of the nerves. Now, if 
the morbid irritation of arsenic is prevented by division of the 
nerves, may not the natural and healthy irritation of food 
in the stomach be prevented by the same operation; and 
if the absence of irritation is a sufficient cause for the sup¬ 
pression of the secretion in the one case, may it not be consi¬ 
dered a sufficient cause for the alteration of the secretion in 
the other? 


Aut VI. Account of an Optical Deception. 

[In a Letter to the Editor.] 

SiTt, 

Thk Optical phenomenon which I have here attempted to 
represent, may amuse those of your readers to whom it is new, 
anti will probably serve to exercise the ingenuity of some in 
attempting its solution. 

When a spoked wheel, such as that of a carriage, or the fly 
of an engine, is viewed in motion, through a series of vertical 
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bars, the spokes assume Uie peculiar curvatures, respectively, 
which are represented in the annexed wood-cut 



in a general manner. Tlie upper and lower spokes, as they 
pass the vertical, arc seen in their natural forn», or pcipcn- 
dicular; but in all the rest a curvature will be obs(‘rvcd, directed 
upwards on each side of the vertical, cvancsceiit towards the 
upper one in particular, and attaining a maximum, as it appears 
to me, somewhere about that one on each side which occupies 
the middle of tlic two lowest quadrants. 

It is indifferent for the production of this effect whether the 
wheel is nmning along a plane as it revolves, as in the case of 
a carriage driving through a street, and viewed through the 
ordinary iron railing, or whether, as in a fly wheel seen through 
a similar railing, generally erected in the stair-case of a steam 
engine, it merely revolves on its own axis. But 1 must observe 
that a certain relative distance between the two objects and the 
eye respectively is convenient; and that the cfllct is not very 
perceptible unless the velocity of the wheel exceeds a certain 
limit. With that velocity, the curvature of the spokes in¬ 
creases to a maximum, which is only limited by the total 
disappearance of the spokes in consequence of their rapidity. 

The general principles on which this deception is to he ex¬ 
plained will immediately octnir to your mathematical readers, 
but a ]>erfect demonstration will probably prove less easy than 
it appears at first sight. 

I am, Sir, your obedient servant. 


London, Dec, 1, 1820. 


J. M. 
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Art. VII. A Letter to the Editor of the Quarterly Jour- 
respecting certain Inaccuracies and Omissions in the 
pPllev. Mr. Todd’s Edition of Johnson’s Dictionary. 


Sir, London/Nov, 9f 1820. 

Being attached to science, though not a scientific man, I am 
frequently obliged during the perusal of your Journal to revert 
to my dictionary for the explanation of certain terms with which 
I am not sufficiently familiar, though perhaps acquainted with 
th^ general import. Finding the definitions in the old hditione 
of Johnson often meagre, and oftener incorrectjli purchased the 
new edition lately published by the Rev. H, Todd, in which, 
however, I was much dismayed by discovering very little im¬ 
provement in the dcjfinitioii of scientific words, and more espe¬ 
cially ijj tliose relating to chemistry; in too many instances 
erroneous dctiniiions and meanings have been retained, merely, 
as it would seem, for want of a little trouble in referring to 
modern authorities; and on otlrer occasions, the absurdities 
and jargon of old jihilosophers, are suffered to pollute and 
darken those pages which should have been adorned and en¬ 
lightened by rclercnee to modern discoveries. In the following 
pages 1 have in one column put down the word w'hich I looked 
out, with its definition, as given in Todd's Johnson; and in 
anolher column llic true meaning is givc'n, with w'hich I have 
heeji furnished by a scientific friend. From a numerous list I 
have selected a few specimens only, which, if you approve, and 
consider them correct and of any use to the possessor of the 
above Dictionary, I shall be happy to add to on another oc¬ 
casion. I am, Sir, 

Your constant Reader. 

G. 


Arsenic, a ponderous mineral 
Rukstaucp, volatile and uninflam¬ 
mable, ^v. 

CiiEMioTRV. Ad art wheieby sen¬ 
sible bodies contained iii vessels, or 
capable oi beinj; cuntained therein, 


Arsemc, a volatile and highly in¬ 
flammable metal; called u'/tite arsenic 
when in thestateufoxide,apd highly 
poi.souou.s in all its combinations. 

Chemistry is the study of the ef¬ 
fects of heat and mixture, with a 
V iew of discovering their general and 
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are so chaiig:ed by means of certain 
iBBtruments, and principally fire, that 
tbeir several powers and virtaea are 
thereby discovered with a view to 
pliilosophy or medicine. 

Boefhaave. 


Cobalt, a masipasite, frequent in 
Saxony. 

Fkrmentation, ft slow motion of 
the intestine particles of amixtbody 
arising usually Crom the operation of 
some active acid matter, which rare¬ 
fies, exalts, and subtilizes the soft 
and sulphureous particles; as when 
leaven or yest rarefies, lightens, and 
fermeuta i>read or ^vort. And tliis 
motion differs much from that us\i- 
ally called ebullition or efferves- 
cence, which is a violent boiling and 
struggling between an acid and an 
alcali when niixl together. 

Galvanism ; the action of metal¬ 
lic substances. 

Glass. An artificial substance, 
made by infusing lixcil salts and 
flint, or sand, together, with a vehe¬ 
ment fire. 


Gold is the heaviest, the most 
dense,‘the most simple, the most 
ductile, and most fixed of all bodies: 
not to be injured either by air or 
fire, and seeming incorruptible. It 
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subordinate laws, and of improving 
the useful arts. Blatk. 

Most of the suh.stancrs belonging 
to our globe are constantly un 
going alterations in sensible qual! 
ties, and one variety of matter be¬ 
comes, as it were, transmuted into 
another. The object of chemical 
philosophy is to ascertain the causes , 
of all such phenomena, whether na¬ 
tural or artificial,'land to discover 
the laws by 'which they ai;|| go- 
verjiied, Dtf»y. 

Cobalt, a brittle metal; puch 
used in the state of oxide, to give a 
blue colour to glass and porcelain. * 

Furmcntation is a term employed 
to signify the spontaneous changes 
which rertain vegetable solutions 
undergo, placed under certuin cir¬ 
cumstances, and 'which terminate 
either in the production of an intoxi¬ 
cating liquor or of vinegar: the 
former ti'i minaljun constitutes tinom, 
the -latter, acetous fermentation. 


(?Ai.VANisM, the electricity ex- 
eifed by the contact of certain dis¬ 
similar metallic substances. 

Glass is any substance or mix¬ 
ture, earthy, saline, or metallic, 
brought by igneous fusiontAo the 
state of almrd, brittle, uniform mass, 
breaking with a concboidal fracture 
passing into splintery, and with a 
high degree of lustre. Transpa¬ 
rency is also a character of most 
glasses. 

Gold, a metal of a pure yellow 
colour, of a specific gravity exceed¬ 
ing that of all known substances, 
except platinum; very ductile and 
malleable; fusible at a bright red 
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is soluble by meauB of sea-Balt, but 
ia injured by no other salty fyc. 


cuBANiTEy a stone composed of se¬ 
parate and very large concretions 
rudely compacted together; and of 
great hardnessy ^c. 

OvpsVMr The name of a class of 
fossils; the plaster stone; white 
lime yp kind of plaster. 


^ laoNy a metal common to all parts 
of the world : tliough tlio lightest of 
all metulsy except tin, it is consider¬ 
ably the hardest, and, when pure, 
naturally malleable, &c. It is the 
only known sul^stancc that is at¬ 
tracted by the loadstone. Iron has 
greater medicinal virtues than any 
of the other metals. 

Lime, matter of which mortar is 
made. 


Manganese, is a name tlie glass- 
men use for many different sub¬ 
stances that liave the same effect iu 
clearing the foul colour of their 
glass; it is iax>pcrly an iron ore of a 
poorer sort. 

Meta^ a firm, heavy, and hard 
substance, opaque, fUsible, and mal¬ 
leable. The metals are six in num¬ 
ber : some have added mercury, or 
quicksilver, to the number of the 
meuds, but as it wants malleability, 
the criterion of the metals, it is more 
properly ranked among the semi- 
nietalo. 


heat; volatile at a very high fem- 
perature ; soluble In nitro-maiiatic 
acid and in solution of chlorine, but 
not in the other acids. 

Obanite, a rock essentially com¬ 
posed of quartz, feldspar, and mica, 
in grains or crystals of various mag¬ 
nitude. tts hardness and compact¬ 
ness vary extremely. . 

Gypsum, a compound of sulphuric 
add and lime, or nathe mUphate qf 
Ume. ‘When heated red hot it loses 
water of crystallization, and falls 
into a white powder called jtlaster 
qf Paris. 

Iron, a metal found in most parts 
dr the world : its specific gravity is 
778 water being 100, so that it is 
not a heavy metal, though there 
are many lighter. It is one of the 
few metals which are magnetic. It 
is employed iu medicine, though of 
much less importance than several 
other metals. 

Lime, one of the alcaline earths, 
lately shewn to be a metallic oxide : 
it is an essential ingredient in mor¬ 
tar and some other cements. 

Manganese, one of the metals. 
The term Manganese is oAen applied 
to the native black oxide of this 
metaJ, which is a commonly-occur¬ 
ring ore. 

Metal. The metals are charac¬ 
terized as a class, by a peculiar de¬ 
gree of brilliancy and opacity ; they 
are conductors of electricity and of 
heat: they include the heaviest and 
lightest solids, and differ extremely 
in fusibility,: some are brittle; others 
malleable and ductile. All the me¬ 
tals unite to oxygen, produeiog me- 
tallic oxideSf which, combined with 
acids, form metcdtic sails. The me¬ 
tals at present known are forty-two 
in number. 
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cy Johnson's Dictionary. 


Mica, in natural histury, a genua 
talcs. 


Nitrk. [The dictionary here gives 
a very long and erroneous account 
of this salt, taken fS’um Hill on 
FossUt.'] 

Opal. [Again an absurd definitioa 
from Hill’s Materia Medica.'} 

OapiWEMT, a foliaoeous IosmI, &c. 
Orpiment has been supposed to con* 
tain gold, and is found in mines of 
gold, &c. 

Phosphorus, a chyniical sub¬ 
stance, which, exposed to the air, 
takes lire. 


Porphyry, marble of a particular 
kind. 


Quicksilver. [The dictionary 
gives a long, and for the most part 
erroneous detail, from Hill’s Ma- 
tetia Medica.] 

Resin, the fai sulphureous parts 
of some vegetable, which is natural 
or procured by art, and will incorpo¬ 
rate with oil or spitit, not an aque¬ 
ous menstruum. 

• 

Selenite, a sort of fossil. 


Mica, a mineral oomposed of 
silica, alumina, pptash, and oxide of 
iron, which occurs massive and crys¬ 
tallized: it is easily divisible into 
thin flexible end elastic lamineo, by 
which it is distii^paished from talc, 
which is not dastic. 

Nitre, a salt compos^ of nitric 
acid and potassa: nitrate ef petaeaa. 

Opal, a gem remarkable for the 
brilliant display of colours which it 
exhibits by reflected light. Its 
analysis affords 00 silex 10 waiter. ^ 

Orpiment, a compound of subs 
pbnr and arsenic. It is lamellar in 
one direction, and of a yellow colour. 

Phosphorus, an undccompounded 
substance, yhen pure of the consis¬ 
tency and appearance of white wax; 
highly inflammable, 'and exhaling 
acid fumes of an alliaceous smell 
when exposed to air. 

Porphyry, a very hard rock com¬ 
posed chiefly of feldspar: it takes a 
line polish, and is sometimes used 
for ornamental purposes. 

Quicksilver, or Mercury, a me¬ 
tal liquid at common temperatures: 
at about 600° it boils, and at — 39° 
it freezes, becoming a ductile and 
malleable solid. 

Resin, a fusible and iuflgiiunable 
vegetable product, soluble in alcohol 
and ether, but insoluble in water. 

Selenite, a variety of crystallized 
sulphate of lime, having a silky lus¬ 
tre : from nXwv} the moon. 


[The Editor has taken the liberty to abridge the above ar¬ 
ticle, and has only retained a few of the “ specimens'* trans¬ 
mitted by his correspondent; he has also omitted the list of 
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words not inserted in tlie dictionary, though he agrees withjiis 
correspondent rdspecting* the carelessness shown in tho omis¬ 
sion of numerous words, in classes of which other individuals 
have been admitted. This is especially the case among minerals 
and metals.] 


Abt-VIII. a n Analysis of the Root of' the Rheum Pal- 
matum, or Wiubarb, By W. T. Bkan^de, S,R.S., &c. 

1. There appears to have been no chemicalinvestigalion into 
the nature of rhubarb, if wc except a few experiments upon it 
given in Nrumami’s Chemistry, where it is stated that a great 
portion of it is soluble in water, and that alcohol scarcely 
acts upon the residue. Neumann got from 480 grains 180 of al¬ 
coholic, and afterwards 170 of watery extract; and inversely 
350 watery, and only 5 of alcoholic extract. 

2. In the following experimouts the finest Russian Ilhuharh 
was used, free, from decay, and distinctly streaki d with white ami 
red veins upon its cut surface : the foriwjr are chiefly gum, the 
latter contain the extruclivi; and astringimt principle, as may 
be shown by washing the surface with a dilute solution ot 
iron, wlu'n the red streaks only are discoloured. 

3. 100 grains of rhubarb, digested in eight ounces of boiling 
water, till cold, gave a yellow-brown infusion, which was tested 
by the following re-agents, and gave the annexed results ;— 

Acetate of lead .a copious yellow precipitate, 

Stib-acctutc of lead. a red precipitate, 

Proto-muriate of tin .... a copious yellow precipitate. 
Proto-sulphate of iron,.,, an olive-green precipitate. 

Nitric acid . a brown precipitate, 

Oxalic acid.. no effect. 

Infusion of galls .no effect, 

Solution of gelatine..,.,, a copious brown precipitate. 

4. It may be remarked, in respect to the above precipitates, 
that nearly the whole of the colouring matter was carried down 
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by (kc acetate of lead, so as to leave the supernatant liqtior 
almost colourless. The precipitate by nitric acid was most co¬ 
pious when a few drops of acid were added to the concentrated 
infusion; it had the character of resinous matter, and was pro¬ 
bably altered extractive. It was again dissolyedby nitric acid 
added in excess. The precipitate by gelatine was most copious 
in the cold infusion; it scarcely formed in the hot infusion, and^^ 
was re-dissolved by adding excess of the solution of isinglass. 

5. One hundred grains of the bruised root were digested re¬ 
peatedly in fresh jportions of alcohol, (specific gravity 8.15,) 
till it exerted no further action, and came oiF perfectly colour¬ 
less, The residue weighed, when dried at 212°, 55.8 grains, it 
was insipid, and when put into water it softened and gsive by 
long digestion a viscid solution. When subsequently dried, it 
was found to have lost 31 grains, which, obtained by evapora¬ 
tion, had ail the characters of guiu ; it was insoluble in alcohol 
and did not aflect solution of iodine. ' 

b. The alcoholic solution was of a deep yellow colour, and had 
a peculiarly nauseous taste ; it was concentrated by distillation, 
and carefully evaporated to dryness : it left a brown residue 
weighing 3G grains, which being triturated with cold distilled 
water and poured upon a filter was resolved into 10 grains of 
insoluble resin and 26 grains of soluble matter. 

7. The resin amounting to 10 grains was of a brown colour, 
gave out an aromatic odour when burned, and entirely dissolved 
in sulphuric ether. 

8. I’he 26 grains of matter soluble in water, were obtained by 
evaporation, and afforded, upon being re-dissolved, a clear brown 
aqueous solution, which rendered solution of isinglass turbid, 
blackened solution of iron, and formed a copious preci}>itatc 
vjith acetate of lead: this residue, therefore, was chiefly extract 
and tan. 

T 

9. From the above experiments it appears that 100 parts of 
rhubarb contain 

Gum. 31* 

Wood and insoluble residue 24.8 




55.8 grains (5.) 
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Anal^$is of the Hoot of 

Resin... 10. 1 

Exti’active and tan .26. J 


91.8 

Loss ...... 8.2 

V . _ 

100 . 

10. The loss in the abore experiments may be ascribed to 
water, for upon drying rhubarb by long exposure to heat a little 
above 212°, the average loss of several samples was lOpfr cent. 

11. One hundred grains of rhubarb were put into a small re¬ 
tort u.nd distilled by a heat gradually raised to redness. Water 
at first passed off, succeeded by a yellow vapour which con¬ 
densed in the neck of the retort into a thick oil, and an acid 
liquor passed into the receiver, which blackened permuriatc of 
iron. 41 grains of charcoal remained in the retort, which were 
reduced to powder, digested in dilute muriatic acid, washed, 
and dried at a red heat in a close vessel: they lost in this pro¬ 
cess 6.5 grains. 

12. The muriatic solution on being saturated with pure am¬ 
monia let fall 2 grains of a substance having the characters of 
phosphate of lime; this was separated by filtration, and car¬ 
bonate of ammonia added to the filtered liquor gave a further 
precipitate, which, collected and dric',1, was found to be 4.2 
grains of carbonate of lime. 

13- The results then of tlio destructive distillation of rhubarb 
may be stated as follows :— 

Water. 10. 

Empyreumatic oil, gallic acid, and 

water formed.... 

Charcoal.... 34.5 

Phosphate of lime .. 2. 

Carbonate of lime ..'.«... 4.2 

Loss. ... 3 



100.0 

14. To ascertain in what state the 4.2 giains of carbonate of 
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lime had existed in the root, before its destruction by Bre, 100 
g^rains of rhubarb were deprived of all soluble matter by the 
action of alcohol and water; these solutions were evaporated, 
and the residue submitted to a red heat in an open platinum cru¬ 
cible burned away, leaving no appretiable poi^n of earthy alca- 
line or saline matter, a small trace of comnti^ salt and of lime 
excepted. The insoluble woody fibre was digested in muriatic 
acid, and the solution saturated by ammonia: it gave a preci¬ 
pitate weighing 8.5 grains, from which, by the action of sul¬ 
phuric acid, a portion of malic acid was separated. If this pre¬ 
cipitate, therefore, be regarded as composed of phosphate and 
malate of lime, it would consist of 

gr». 


Phosphate of lime. 2. (12) 

Malate of lime.. 6.5 


8.5 

1 

15. '^I'he component })arts of rhul)avb, therefore, would ap¬ 
pear from the whole of the preceding data, to be as follow 


Water . 8.2 (10) 

Gum . 31.0 (5) 

Resin. 10.0 (7) 

Extract tan and gallic acid .,,, 26.0 (8) 
Phosphate of lime............ 2. (12) 

Malate of lime. 6.5 (14) 

Woody fibre. 16.3 (5) 


100.0 


16. 7'he very copious precipitate obtained by adding solution 
of acetate of lead to infusion of rhubarb, induced me to hope 
that some peculiar principle might be found in it, combined with 
the metallic oxide; I therefore collected a quantity of die com¬ 
pound, diffused it in water, and passed sulphuretted hydrogen 
through the mixture, which was afterwards boiled, filtered, and 
evaporated to dryness: a brown viscid substance, of a peculiar 
smell, and somewhat acid flavour, remained, which 1 was at 
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first inclined to regard as some distinct principle, but a few ex¬ 
periments soon taught me that it was merely a mixture of ex¬ 
tractive matter, with a little sulphuric acid. 

17. The activity of rhubarb, as a medicine, appears to reside 
entirely in those ^rincip]e$ which are soluble in alcohol; the 
alcoholic extract found a drastic purge, and the resin in its 
pure form also proved aperient; while the gum obtained from 
the residue insoluble in alcohol (5) was peffectly inert, and did 
not possess any peculiar medicinal qualities. 


Art. IX. Eiperimalts and Remarks, iiifusfrating the Jn- 
Jluence of the Eighth Pair of Nervesuver the Organs oj' 
Respiration and J)igeslion, Rj/ S. D. Brouchton, 
Member of the Rogal College of Surgeons, one of the 
Surgeons to the St. George's and St. James's Dispensartf, 
and to His Majestfs Second Regiment of Life Guards. 

Am attempt having been made to show that galvanism is 
equal to the inihtence of the nervous system over the impovtuol 
functions of lespiration and digestion, in restoring these func¬ 
tions v/hen they become interrupted or entirely suspended, l)y 
dividing the eighth pair of nerves in i’ ‘ neck of an animal; 
the Royal Society appointed some of il& members, conversant 
with physiological pursuits, to investigate the grounds upon 
which tliis oi)inion is built. The report made relative to the 
point in question was, that no siu'h power had been observed 
as that attributed to galvanism by the theory above men¬ 
tioned. In order to satisfy myself as to the cause of such op¬ 
posite conclusions, and, if possible, to ascertain the truth, 1 
instituted a series of experiments, the result of which i am 
about to detail. In order, however, to bring this subject fairly 
into view, a short abstract of the experience and opinions of 
our ancestors and of our cotemporavics appears requisite. 

bo early as the lime of Rufus and Galen, the attention of 
physicians was directed to a large nerve on each side of the 
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'Evindpipe, in a great proportion of animals, passing from tho 
braia down the neck, and distributing branches to the thoracic 
and abdominal viscera; and experiments were occasionally 
made by fastening ligatures upon this nerve, to which the an¬ 
cients gave the name of par vagnm from its general distribu¬ 
tion ; and, it was also at limes divided ^ each side of the 
neck, for the purpose of observing the effects of these nerves 
tipon the organs they supply. 

Similar experiments have been subsequently repeated to tliC 
present day, and varied agreeably to die views of those en¬ 
gaged in the pursuit. Tlie ultimate fatality of the Operation 
of dividing the eighth pair of nerves is generally noticed. • All 
else that can be collected from Rufus iiud Galen is, that die 
animal loses its voice. The cause of death in animals sub¬ 
mitted to this exp(*riment was by many attributed to the dis- 
tiM'bauce and cessation of the heart's motions, directly pro¬ 
duced by the division of tlic nerve. NVilHs and others main- 
triiucd this notion, wliilsl soiuc, who also repeated the exjieri- 
rnent, worn of a contrary opinion, observing, that if this expla¬ 
nation were inu!, animals could not live so long as they are 
known to do after tin; operation. White others attributed the 
death of animals to inanition, from their being unable to eat. 
Valsalva reinarkecl frequent etforts to vomit, and subsequent dc- 
raiigementof the digestive funetioii.s, and tliat food filled the mso- 
phagus, and the mouth was covered with foam tinged with 
blood. Ilcncc he concluded that blood-vessels were ruptured by 
the efforts to vomit, and that the animals died of Incmorrhagc. 
Some noticed similar appearance's, but attrilmlcd them to con¬ 
gestion of the lungs, which stopping the circulation killed the 
animal. Haller also divided the par vagmn, and noticed the 
dyspnaa consequent to the operation, lie adds, Urat tho di¬ 
gestive powers fail, and the contents of the stomach become 
putrid. Cruickshanks and otht rs observed the congestion of 
the lungs, and supposed it to be the cause of death. Bichat 
frequently performed the cxperiuuait in order to discover 
the cause of its fatal tendency, with the view of illustrating 
the influence of the ne’ves on the" thoracic and abdo- 



294 Broiighton on the Jnjiuenee 

ininal viscera. The respiration, he observes, becomes labcH- 
nous, and continues so incessantly till the animal dies, and he 
refers the cause of death to the difficulty of breathing. Sub¬ 
sequent French physioh^sts referred the cause of death to a 
state of asphyxia follon*]^ the division of the par vagum. 

Dupuytren sayS|t that the asphyxia is produced by the at¬ 
mospheric air not bmng capable of uniting with the blood' of 
the lungs, a pheenomenon which he states to belong to life ex¬ 
clusively, and to depend on the influen<^ of the brain. We 
know, however, that blood will mingle with atmospheriCf.air out 
of its vessels, and become converted to a bright crimson. 
Another objection to his doctrine is, that, were asphyxia the 
direct cause of death, the animal ought to die as quickly as if 
drowned or strangled. Blanville agrees with Haller in attri¬ 
buting death to the impediment to the functions of digestion. 
Provencal attributed it to asphyxia, brought on by a diminu¬ 
tion of oxygen gas, and a const'quent delicicut developement 
of carbonic acid, from the interrupted breathing, by which the 
temperature of the animal is reduced. In dogs lie. ibund the 
lungs red and gorged with blood, but in pigs and rabbits no 
such appearance was noticed. The asphyxia, therefore, he 
concludes, does not take place immediately, but at a certain 
{)oint, and then increases till death. 

Such has been tlic vague and unsatisfactory infonnation upon 
this subject till Le Gallois engaged in these inquiiios, to guide 
him in his treatise on the principles of life. He peifonucd the 
experiment of dividing the eighth pair of nerves in numerous 
animals, varying in age and species, so as to ascertain the ii>- 
fluoncc which such variations held over the different symptoms 
and phenomena that follow the division of the par vagum. 

The result of his experiments is recorded with care and ac¬ 
curacy, and tiie following circumstances form the leading fea¬ 
tures of his experience which bear upon the present subject. 
His chief care was to ascertain the immediate cause of the 
death of animals after the division of the nerves ; and finding 
with his predecessors that the hearty the Inngs, and the stomachy 
were all disordered by the operation, he endcavouicd to make 
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out which was the seat of those symptoms that induced death ; 
and he found it to exist in the lungs. His next object was to 
ascertain in "what manner the lungs became affected, as they 
are found to be after the operaUon. .From several experiments 
on young rabbits^ pigs, cats, and dogs, Le Qallois was mduced 
to. come to this conclusion, that, in dividing the eighth pair of 
nerves, the recurtents being also cut off, tlie muscles moving 
the larynx become paralyzed, the glottis is closed, and the ac> 
ccss of the air to the lungs is impeded. He divided the rc^ 
currents alone, and the same phenomena presented themselves 
as when the par vagum was divided. It is added, on the 
authority of the same author, that by dividing the recurreftt on 
one side only he paralyzed one side of tlie larynx, and also 
that the aperture of the windpipe became entirely immoveable 
after dividing both the recurrents. In order to prove this point 
he cut a piece out of the windpipe; and immediately, he says, 
llie breathit)g became fre e, and the dark colour of the arterial 
blood was converted to a bright crimson ; and animals, on which 
this opening was practised, lived longer than those on which 
no opening of the trachea was made; and, he likewise ob- 
served, that the division of the nerves affected at the same 
time the larynx^ the heart, the lungs, and the alimentary 
canal. 

The combination of phienomcna he attributes to the division 
of the par vagum, from its stipplyiug sucii important viscera, 
and which may, therefore, be supposed to aggravate the symp¬ 
toms accordingly. 

He refers the loss of voice, in those animals of which Galen 
and others speak, to the same principle as that of the dyspmea, 
i.e.y the cutting off of the communication lietwec n the brain and 
the organs of voice, by dividing the recurrents. ITe noticed, 
in performing these experiments upon different species of ani¬ 
mals and of different ages, that the comparative severity of 
the dyspnoea differed one from the other. In very young ani¬ 
mals it was more severe than in older, and one speciiis seemed 
lobe more violently affected than another; which he explains 
by remarking, that the aperture of the larynx is narrower in 
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young animals than in adults, and that this opening varies iiy 
its dimensions in diSercut kinds of aitiuials compared 
other. The atTection of the heart he found moret|tdiffic»ilt to 
determine, but he seem# ‘to think that the dyS(pn(pa‘'"ahd t^ 
want of fullness in the from the oxygenation 

of the blood checking tho circ^ilation, is altogl#&er<:'snffi€is|^?l 
to account for the heart’s action,after th® division of-the 
pair of nerves. The affection of-the lua^ he rel'^-ip tfejs se¬ 
vere dyspnoea occasioned by . the paralysis roffth^ ^^Srynx. 
found them always in a state of greater or leeih congestion, and 
the bronchiRi full of fluid. ' , ; ’ 

Tke state of the stomach, he observed, varied in its ispp^- 
ance indifferent animals, and even in the same species of 
nials ; but, he did not fjeneralli) notice any indication 
grstive process hchuj arrested. Whatever might be the state of 
the stomach, he attributes it altogether to the dihtuvhance of 
the functions of the respiratory organs. Le (i.dhu.-; appears sa- 
ti.sfied as to the imnu'diate cause of <loalh bt'ing entjii ly re¬ 
ferable to the liih(js. through whieh llie eircal.diou beeoinos 
stopped in three ways—1. Jly llm diniinutKiii in the o])ening of 
the glottis.—2, By the congoslion in the lungs.—9. By the exti a- 
vasationof tluid into the l)ronchivc; ami that tlu-se eiloets varv 
according to the ag<*, si/e, and specie.s of the animal. Of ihirty- 
rinc rabbits operatid upon from one to forty days old, they died 
between six and i ighteen hojirs and an half. 

Majei’die, in Ins eieinents of physiology, treating of respi¬ 
ration, reituirks, that as the eighth pair are the only eerehral 
nerves which Mipply tin* substance qf the lungs, nmny physio¬ 
logists have been induced to divide them, and that ihi.s opera¬ 
tion was freqjienl anioug.st the ancient physicians, but much less 
so with the moderns. And, in all cases, he says, the animals 
have not survived more than three or four days, and that tin's 
death Inis been attributed by different authors to a cessation of 
the licart’s motion, a deficient digestion, inflammation of the 
lungs, and so on, us already noticed. He cites the experiments 
of his countryiuen, aiul especially notices the loss of voice by 
the division t»f the recuivcnf nerve, and the same consequence 
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from of the par vagum; and also the observations of Le 
GaHois relieve to tlie effect upon the glottis of dividing either 
Of both t>f nerves, which is t^f^, already quoted, of di¬ 
minishing its apafture, and thereby obstructing the free en- 
fi;ince and exit of .the air into|he lungs, so as to produce dif- 
of breathing, congestion,' the general disturbance of the 
funodons respora^on and digestion, and death. Majendie 
adbp^ the.opi^on^'^f Le. Gallois, and difEcult as the expla¬ 
nation of the phe&nbmcna may appear at first sight, he thinks 
them readily explained, considering the manner in which the 
recurrent nerves are distributed to the muscles of the latynx. 
.jU'jKi h«;«ay8, the division of the nerves be made low down in the 
jieck;^ the muscles which dilate the glottis become paralyzed, 
while the constrictor muscles which are supplied from the su¬ 
perior laryngiul retain their action, and close the glottis more 
or less completely. In such cases as thesej in which life is more 
protracted than usual, lie supposes the division to fail in bring¬ 
ing on the closure of the glottis, and inducing the other phiv- 
nomcna gradually, instead of speedily, putting an end to life 
by the train of symptoms before noticed, creating difficulty of 
breathing, and a consequent failure of the proper oxygenation 
of the blood. Majendie says nothing of his own immediate ©x- 
perienee as to the effects upon the digestive organs ; but, as a 
collateral circumstance, the assumed fact of the diiniaution ol‘ 
the glottis, by dividing the par vagum, seems worthy of ob¬ 
servation, especially as it does not appear to be very satisfac¬ 
torily demonstrated. 

Amongst our own countrymen the experiments of Dr. Haigh- 
ton, though not conducted witli any reference to my present 
objects, afford an interesting view of the effects upon animal 
life resulting from a division of the eighth pair of nerves ; espe¬ 
cially as his experiments were varied in the niode of performing 
them from any hitherto noticed. He ob.served considerable un¬ 
easiness about the organs of respiration and the stomach, with 
trembling of the whole body, that lasted from the time of diviil- 
ing the nerves in the neck of a dog till its death, which in 
one instance occurred in eight hour.s, in another in two days, 
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unci in a third in three days. In all his experiments the yottSe 
tif the animal was lost. No account of the appearance of the 
food in the stomach after death is given, nor whether the dogs 
wljich survivcil longer than usual hud any interval of health. 
Dr. H. found that the division of one nerve only produced no 
symptoms whatiivcr, and that the animal fed as usual and 
thrived. But when he*, at subsequent periods, divided the other 
nerve, tlie usual symptoms came on in diflfereut degrees of se¬ 
verity ; and the animal survived the operation longci* than 
whe.n^ both nerves were divided at ont!e. Thus, after dividing 
one nerve alone, and its fellow on the third day, the dog died 
on tie* foiirtli <iay. After waiting nine days between the 
divisions, anotlur dog lived tliiiteea days. Also, after an 
interval of six weeks between the divisions a dog re«-overed en¬ 
tirely. Nineteen months aftei wards Ixjth lu rves were again di¬ 
vided at once, au<l the animal du'd on the second day of the 
usual symptoms. Dr. II. letuarked tbestoinaeli to be* more or 
less affeeted in all eases ; and that d<ig, whieh survived after the 
operation had bef'u performed, allowing an interval of six weeks 
betwet'u the divisions of the nerve siinrlv, wms six months in 
recajvering Ins condition, although he fed as usual after the ex¬ 
piration of one month. 

Dr. H. accounts for a total loss of vital functions not directly 
following the division of the eighth pair of nerves, by observing 
that the stomach is supplied witli branches also from the great 
sympathetic nerve, by which the functions of this viscus are 
sustained though imperfectly ; while the recovery of his dog, 
which was allowed to live six weeks between the separation of 
each nerve, must be attributed, he says, either to an anasto¬ 
mosis of nervous filaments (similar to that of the arterial sys¬ 
tem), or to a re-production of nervous matter itself in the divided 
nerve ; thus gradually restoring the perfect performance of the 
stomach’s functions, previously impeded by cutting asunder 
the par vagum on eai'h side at a certain interval between the 
diyision of each branch, so as to allow time for the requisite 
reparation in one before the other is divided. The foregoing 
statements serve to convex a general notion of the discoverie* 
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tad 4i&ere»t opinions relative to the use and influence of tlie 
par vagum in the animal oeconomy ; and, however varied the 
explanations may appear, they all.tend to confirm one indispu> 
tabic fact; that the eighth pair of nerves occupies so important 
a communication between the viscera, which it supplies, and 
the brain, that by dividing these nerves a very material de¬ 
rangement of the functions of life ensues, altogether sufficient 
to put a stop to their existence. 

Bijt, since the object of this inquiry is principally to ascer¬ 
tain the influence of the pur vagum, over digestion, and to 
settle (if possible) the point in dispute relative to the gdlvanic 
power with respect to the functions of the lungs and the 
stomach, it will now be necessary to advert to the experiments 
of Dr. Wilson Philip, who has pursued a physiological course, 
somewhat similar to that of' Le Gallois, but has indeed gone 
far beyond him in speculative points in his theory of the 
analogy between the nervous influence and galvanism. It in 
needless to follow this author through all the niinutim of bis ex¬ 
periments, their end and object being to this effect, that,occord- 
ing to hts invariable experience, after having divided the eighth 
pair of nerves on both sides of the. neck of an animal, the 
process of digestion ceases to he carried on; and consequently, 
any food at the. time in th<i sloniacb remains unaltered afu-r the 
division of the nerves. It is also iiHerpnvocally stated that the 
respiration soon becomes disturbed, vmd continues iinceasingly 
so till the animal's death. Tlicse facts being proved to his entire 
satisfaction, the author next asserts it to be also his invariable 
experience, that, by forming a proper galvanic circle, including 
the abdomen and chest, he succeeds in supplying the functions 
of digestion and respiration with the galvanic power, so as to 
effect the restoration of these functions ; and accordingly, he says, 
the animal will contihite to digest his food, and to breathe freely, 
while the galvanic trough is kept in play; but that on its being 
stopped, digestion ceases again, and respiration becomes disturbed, 
and either may be restored at pleasure, till the animal is at length 
killed by galvanism always occurring in a few hours. To the 
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trulli of Uicse assertions several individuals have .borne' 
witness. 

A doctrine, so novel and so strongly insisted on, excited in 
the Royal Society an opinion that the grounds upon which it 
rests ought to be carefully investigated; and accordingly, 
Mr. Brodie, and two others of its members, were deputed to 
practise that experiment which Dr. Wilson Philip states to have 
so uniformly aiForded him the results which induced l)im and 
others to arrive at the conclusions above mentioned. At^each 
trial two rabbits were fed with parsley after a long fast, and 
the eighth pair of nerves was divided in both instances in the 
neck; one of them continued unmolested, and the other was 
subjected to the galvanic influence. 'Ihe conclusions to which 
these gentlemen came wore, I. That the respiration did not ap¬ 
pear in any case to be at all improved by the galvanic ^power; 
and, 2. That no sensible change was wrought upon the parsley 
in ihe stomach, so as to render it in any respect different in ap¬ 
pearance to that of the other rabbit, which had not been galva¬ 
nized. This was accordingly tlie report which the Royal Society 
received. 

At a subsequent period Mr. Brodie divided the eighth pair 
of nerves in a cut, close upon the stomach, below tire branches 
which supply the lungs, so as to observe the effects upon di¬ 
gestion alone. No symptoms whatever were observed, and 
the functions of life appeared to continue naturally for a week 
and three days, at the end of which period the animal was 
killed. The nervous filaments were found to be completely 
divided, and digestion seemed to have continued. A repetition 
of this experiment produced the same result. 

Considerable attention having been directed to this point in 
question, 1 was induced to institute a series of experiments, 
with the view of satisfying myself of tlie Accuracy of the as¬ 
sertions of Dr. Wilson Philip and his supporters; in the first 
instance, by endeavouring to ascertain how far the process of 
digestion was afiected by dividing the par vagum, and after¬ 
wards of observing the effects of galvanism, if it should appear 
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that digestion was put a stop to by the division of the nerves. 
It must be premised that I found some embarrassment at first, 
in making myself acquainted with the peculiar, appearances of 
the contents of the stomach, so as to discriminate nicely the 
difierent indications of digestion; but, repeated observations 
and comparisons soon led me to comprehend the several states 
of the food, and the stages of the digestive process. , My ex¬ 
periments were,conducted with careful observation, and wit¬ 
nessed by gentlemen, from time to time, whose professional 
talents and acquirements render them fully competent judges 
of the results. 

Experiment 1. • 

The par vagum was divided in the neck of an healtliy 
full giown rabbit, at half-past three v, m. No symptoms 
had been observed so late as eleven o’clock, but the ani¬ 
mal was found dead in the moinijig. It had fed on oats 
prior, mid parsley siibsetpiont, to llu; operation. Dark spots 
were ol)served in the lungs, and the heart was full of coa- 
gulurn. The urinary and gall bladders were full- The 
ajsophagus was filled with Inight-green chopped parsley, and 
the broiichue were full of mucus. The oats were partially 
digested, and the pardnj was of a brownish colour, vcri/ 
moist towards the cardiac portion of the stomach, and covered 
with a white semi-fluid Intjer of mucus resembling the usual 
appearance of ekijme. The parsk i/ biing uppermost approached^ 
more to the bright green, of that in the gullet and was much less 
moiit, Some slight redness appeared on the surface of the 
stomach. 

Experiment 2. 

After fasting sixteen hours, a young rabliit was fisd with 
parsley, aud the par vagum was immediately divided as before, 
at three p.m. Athhlf-past ten the animal was lying on its side, 
and drawing its breath with difficulty. In the morning it was 
found dead. The appearances resemVjled those of the first 
rabbit, excepting that there was less redness on its surface. 
The parsley was verg moist and brown. 
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? Expr.aiMENT 3. 

A yo^ng rabbit was fed with parsley after a fast of fourteen 
hours and an half, and the par vagum- was immediately divided 
at half-past eight a.m. At half-past twelve it was couched 
upon its hind legs, and drawing its breath with difficulty. 
About four, the difficulty of breaching haying increased gra¬ 
dually, the animal died. The parley ih the stomach was moist 
and brownt with a covering of chymSy as, before, ahout the car- 
diac portion of the stomal. 

The oesophagus was full of bright-green .popped parsley, 
^nd the other appearances did not diiler from tliose of the 
two former rabbits in any material degree. 

Expekiment 4. 

After a fast of sixteen hours, a young rabbit was fed with 
pmsley, and the nerves were divided ;<s }>efore. Early in the 
day the breathing seemed to be slightly ()[)prcsscd, but towards 
the i:veiiing it got better. The anininl was IbumJ olea l rhe next 
morning- There was no redness of the stomach, and the ap¬ 
pearance of the food resembled that of tin last experiment, and 
the cpsophagus was full of bright-green <'hbppc(! pjiNley. 

Ex PE ai MEN r b. 

The par \ again was divided on each ■side of the trachea of 
an old horse, at eight p.m. H<-foie the division a piece of tape 
was passed loosely round eaeli nerve so as to separate it from 
its connexions. Instantly the animal seemed very much dis¬ 
tressed, and made urgent etforts to draw his breath and vomit. 
The nerves being divided, he staggered and fell dowm, rolled 
about, and continued to breathe with great ditHimlty, and in an 
hour he died. The inspirations were distinct and slow, and 
the ('xpirations sudden and strong. At first the heart’s action 
was increased, and latterly it became slow, feeble, and in¬ 
distinct. The lungs were greatly turgcscent. He died too 
soon for any remaiks on the state of the food in the stomach. 

Em‘Erimj,>’vs ti and 7. 

After faslnig sixteen hours two vouna’ raV»l>i(< weic fed with 
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parsley, and the nerves immediately divided as usual, at half¬ 
fast two p.M. At eleven no difficulty of breathing had been 
apparent, but in the morning, both were found dead. The 
parsley in both stomachs was moist and brown, but in one there 
was more chyme than in the other. In other respects no devi¬ 
ation from former appearances was observable. 

^ Experiment 8. 

After fasting sikteen hours, a pwppy dog was fed with cold 
meat, and the par vagum was immediately divided on both sides, 
at three p.m. Touching the nerve with a forceps brought on 
efforts to vomi^'f^ftid oppressed respiration, and immediately on 
their being divided, these symptoms became aggrav^te^, and 
some of the meat was thrown up. In a few minutes \e ap¬ 
peared relieved, walked about, and at distant intervals only 
seemed to draw a long and slow inspiration, followed by a short 
expiration. ()n lapping some milk he vomited again, and was 
again reliev^ed. AI’rcru;ods lie lapped more milk, and this 
was J’oj1ou( d liy '•ligliUi itlbils to vfitnil, winch soon went off. 
In tlic t vennig Ik- again Lifiped some milk, and threw it up di- 
rix'tly aflirwards. Snliseipn-ntly he took more niilk, Imt did 
not make aiiN farthci efforts to vomit. No difficulty of bicalhing 
occurred since the aficrnofm, and he ran about as well, to all ap¬ 
pearance, a? he \ias before the operation, and subserjucnlly to 
the last vo!niting he took a sauter full of milk. At nine the 
follo\ving morning he was observed to draw Ins breath with 
long and slow inspiration.-., at distinct interval.<!. 

About twelve the hrealhmg became still slower and more 
laborious, he lay gasping on hi.s side, and died before one. 

The stomach was e.ntirelv fret: from redness, and contained 
merely a little fluid resembling M,7icj/. Hence, it appears, that 
the milk taken snhseijuently to the last vomiting had been 
regularly separated hy the digesltee process, atid the curd dis¬ 
solved and passed away. The tjuantity of fluid was scarcely a 
quarter of wluit the puppy hful drunk. The lungs were studded 
with dark spots, and the bronchiac were full of mucus. 

Ex pF. RIM V. N TS 9 and 10, 

Two young rabbits, having fasted twpntv hours, were allowed 
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to feed on parsley, and directly afterwards, at three p.m. the par 
vagum was divided as usual. Before six the breathing of oj 
of them became affected, and it made efforts to vomit, and died 
before seven. At twelve at night the other was not apparently 
affected, but was found dead in the morning. It eat some 
parsley during the evening, which brought on efforts to vomit, 
but which went off again. In the first rabbit the msophagus 
was full of bright-green parsley, and in the stomach it was of 
the usual brownish tint and moist, with some little chyme. In the 
second rabbit the parsley in the stomach was mu^h more moist and 
brown, and it had afar greater ■proportion of chyme attached to it. 
The Ipngs in both were covered with dark-red spots, and the 
stomach of the second had more redness than that of the first. 

Experiments 11 and 12. 

The nerves were divided as usual in two young rabbits after 
fasting twenty-four hours. They were then allowed to eat of 
parsley, which they did heartily, and ran about afterwards in a 
lively manner. Both were very soon attacked witli efforts to 
vomit, but one more severely so than the other. The first 
rabbit breathed laboriously within half an hour after the opera¬ 
tion, which was performed at three p.m., and it died before five. 
The second rabbit was affected a quarter of an hour later, and 
lived till eight. In the stomach of the first rabbit, which scarcely 
lived two hours, the parsley was moist, and approaching to the 
usual brown tint, but much less so than in those which had sur¬ 
vived a longer period; and tliere was also a very small propor¬ 
tion only of chyme. In the pyloric portion of the stomach there 
was a small ball of dried and perfectly brown parsley, the 
remnant evidently of a former meal, probably after all its nu¬ 
tritious qualities had been dissolved; an appearance which I 
understand is usually observed in the stomachs of rabbits after 
the longest fasts. The contents of the second rabbit’s stomach 
were considerably more moistened, much browner, and enveloped 
with more chyme than in the first rabbit, which scarcely lived 
two hours. 

Experiment i3. * 

A young rabbit was ki‘]>t without food sixteen hours, and 
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in fed with parsley, and at two v.m. the nerves were divided 
as Visual. For the purpose of observing whether the diaphragm 
acted freely, an incision was made into the abdomen, close to 
the ensiform cartilage, and it was found in full and regular 
play. At five o’clock the animal was lively, ran about, and 
seemed unaffected. 

The diaphragm still acted freely, and there was no slowness 
of respiration. At different periods of the evening it had eaten of 
lettuce and parsley. After seven it was not seen till past 
eleven ajt night. It was then found couched on i^ hinder legs, 
and gasping for breath. On touching the diaphragm, the luiigs 
were scarcely to be felt in motion. Tht* rabbit was then kiHed 
by a blow on the occiput. The stomach contained parsley con¬ 
verted to a brown colour; it was very moist, and surrounded with 
chyme, while the CESophagus, as usual, was filled with bright- 
green chopped parsley. 

Experiment 14. ' 

An horse of fourteen years old, in good health, had the 
par vagum divided on each side of the windpipe, at eight 
o’clock p.M. No symptoms occurred immediately, as in 
the experiment of the former horse, from applying a piece 
of tape round each nerve, nor upon dividing them. Previous 
to the operation some hay was given. Shortly after the 
operation the horse appeared slightly oppressed in his 
breathing. He drank water, but refused to eat. In a few 
minutes he lay quietly down, and then breathed with long, 
slow, and distinct inspirations, and sudden and forcible ex¬ 
pirations, but not accompanied with the noise and violence 
which the other horse exhibited. The respirations were no more 
than twelve in a minute. There was slight perspiration about 
thtf head and neck. Ihe pulse rose to seventy-two, and it 
beat full and strong. -Afterwards it rose to eighty, but it was 
now much weaker. Faeces were voided after the operation 
naturafly. The respirations became slower. Before twelve, he 
endeavoured to eat, but it seemed tos^excite uneasiness. By 
midnight all symptoms had vanished. The whole of the next 
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clay the horse coatiaued to all appearance perfectly well, ea 
his hay, but refused to .drink, and walked about, llic pi/^e 
and the respirations were natural during the day, ,^Early the 
following^ ixh)rning he exhibited signs of uneasiness, sind re¬ 
fused to eat or drink.'^TThe pulse became rapid and weak^'^ .The 
respirations were only six in a minute. In this state he die^, at 
ten r.M., without any; violent efforts to vomit, or any stru^lcs 
to breathe, havmg survived the^ operation fifty j^ours^ twentii’-four 
of whi^h he passed entirely free fronkjS^mptom^' In the stoma^ 
was found some hay in a masticated j^dnsiderably /m 

the horse had eaten. The duodenu^vdiMi^enipti/.' In the 
co|on there was some hay, the remnant of former meals, and 
some of that eaten since the operation. There was no distention, 
of the stomachy nor was there any redness of its surface. 


The foregoing cxpcrimeiits arc siifli<’ient for the object which 
I had principally in view in making them. Since I brought 
these experiments to a close. Mr. Field junior (son of Mr. Field 
the veterinary surgeon, to whose liberal zeal in tbc cause of 
science I am indebted for the experinieiils on Imrscs) lias 
favoured me with the following accurate narration of the cfl’ects 
of dividing the eighth pair of nerves in a third horse. I niueh 
regret lhal 1 had not an opportunity of witnessing this experi- 
inent; but, as it is the only one which has come under my 
notice in which digi stion aiipcars to have been entirely arrested, 
1 fc(‘l myself hound in candour to add it to those <'ited, in 
which the function of digestion was continued after the division 
of the par vagum. 

The subject of this cxpe.rinicnt wass a hay gt'lding, twelve 
years old, and in good health. The. nerves were divided as 
before, at seven r.»r., and immediately the slow breathings as 
in the last case, came on, with slight^ perspiration about the 
head and ears. The respirations shortly, fell to six in a minute, 
and the pulse was at eighty. The animal eat some hay at 
intervals, and w as not apparently much disturbed. The following 
morning the breathing was as the niirht before, and conLinued 
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Sk^rougUoiit t)ie day equally slow, but free from violent efforts. 
In^e evensrug the respirations fell to (|ye in a minute, and the 
{mlse was^ ninety with its usual fullness. , On the second mofia- 

^ .‘rf, . ^ 

ing after the operation the resphrationJ|:%ere four in ji, minute, 
and the pulse at ninety as before. Some jfHeces had been passed 
naturally, and he had staled. He had also eaten of ns 
usual. On the third morning the respirations were still at fotir, 
and the pulse rose to. ninety-six, and at seven in the evening he 
remained br^thii^ quietly, but slowly," as before. At ten 
^jbinutes ^ast jevl^^e suddenly began to labour violently m 
drawing his bieatif, wliich was accompanied by a noise fMttt 
attracted the attention of persons at some distance. 1{|he 
mouth was wide open, and the nostrils dilated. He exhibited 
great anxiety and debility, fell down and struggled violently, 
and presently rose again, still making urgent efforts to breathe. 

In this state he was stuck, and the body immediately exa¬ 
mined, having survived the operation about sixty hours and an 
half. Both nerves were found properly dividetl. The colon and 
rajcum were distended with faeces. The stomach contained 
twenty-six pounds and an half of masticated hay, without fluid, 
and it emitted a sour and foetid odour. No inflammation was 
perceptible. The cesophagus was full up to the pharynx. A 
small portion of hay had found its way into the trachea, which, 
as the animal was masticating at the time that his cries brought 
persons to his assistance, may probably liave slipped in at that 
period. 

Experimi.nt ]fi. 

In a full-grown rabbit, after about eight-and-forly hours* fast, 
the nerves, were divided as usual, and it then eat heartily of 
some parsley placed before it. It very soon appeared to be 
suffering some uneasiness, and drew its breath rather slowly. 
The operation was performed soon after eight a.m. In the 
evening the animal appeared to be quite well, and was moving 
about as usual, having been quiet during the day, and free 
from difficulty of breathing. No further symptoms were ob¬ 
served, but in the morning it was found dead. The ods^ 
phagus was full of chopped parsley. The stomach container 
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a considerable quantity of dark bro\»n-coloured parsley wifft 
tAundance of Jftuidf and chyme* In the duodenum the mixture 
^bile was perceptible, and a quantity of chyle was thus formed. 
Mmh yeUowishdooking^fimd also filed the lower intestines. There 
was not the smallest putrid or sour odour perceptible to any 
one. No increased vascularity could be traced in the intestinal 
canal and stomach. The lungs were of a dark purple, and 
highly gorged with blood, and the heart was full orcoagulum. 

Having, by these experiments, distinctly ascertained that the 
division of the eighth pair of nerves is not necessarily followed 
by an immediate cessation of digestion, hut, on the contrary, that 
digestion continued in every case, excepting the last horse, so long 
as the animal was otherwise in a condition to digest ; and, having 
also observed that the approach of the dyspnoea is much varied 
as to time and degree of severity, and that it will sometimes go 
off entirely and be renewed again, it is wholly unnecessary for 
me to pursue the galvanic part of the experiments. 

With respect to the different periods at which dyspnoea conics 
on, it has been objected to my observations of their being in¬ 
definitely prolonged, that in animals covered with fur it is 
difficult to detect the movements of the respiratory organs, 
and thus, in rabbits, they may escape observation. But 1 am, 
nevertheless, disinclined to give up the opinion which 1 have 
formed on this point; because, although I am aware of the 
truth of the objection to a certain degree, yet, when I observe 
so much liveliness generally following the division of the par 
vagum in rabbits, and continuing for certain periods till the 
dyspnoea is apparent; and when I compare this appearance 
with the peculiar dullness and aversion to motion and taking 
food, together with the position of the head and body on the 
accession of tJie symptoms, I am induced to believe that my 
observations are not unfounded, and that the symptoms do not 
in all cases come on immediately, but'often at differently-pro¬ 
tracted periods from the operation. If, indeed, I could have 
entertained any doubt on the subject, that must have vanished, 
from the observations I made (in the thirteenth experiment) 
upon the action of the diaphragm, by means of an opening 
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mto\Ue €a\ity of the belly, which afforded me a distinct 
of its motion. ’**' 

1 must DOW observe, iu relation to the appearances of digestion^ 
that 1 have not drawn my conclusions without frequent compara¬ 
tive observations upon the stomachs of rabbits, (these being the 
animals which I principally employed), after feeding tliem with 
parsley subsequently to some hours’ fasting, and killing them at 
different periods. Such observations on rabbits simply de¬ 
stroyed \jithout dividing the par vagum, compared with those 
on which division of the nerves had been practised, led me‘ to 
observe that no difference was at all perceptible in the state 
of tlie food amongst the rabbits examined and compared, be¬ 
yond the greater or less degree of progress which digestion had 
made in either; whilst in all which were operated on, the 
parsley eaten at the time of dividing the nerves chiefly occupied 
the cardiac -portion of the stomach, was more or less moist and 
broion, and more or less enveloped with chyme; appearances 
precisely coinciding with those of the rabbits not operated on. More¬ 
over, no difference could be detected in the odour emitted from 
the contents of the stomachs; and in an animal fed after a long 
fast, and then immediately killed, the parsley in the stomach 
exactly resembled that of the oesophagus in the rabbits operated 
on, being free from a mixture of fluid, and of a bright^ green 
colour; being, in fact, nothing else in appearance but simple 
chopped parsley, unacted upon to the smell as well as 
to the eye. If any doubts can exist as to the appearances I 
have described being any other than those which result from 
digestion, I .appeal to the experiment on the dog, in which a 
small quantity of whey remained after he had drank a saucer 
full of milk, and the curd had disappeared. I may appeal also 
to the experiment of the second horse, in which the animal having 
eaten of hay freely during twenty-four hours of apparent 
absence of all symptoms, there was found scarcely any hay in 
the storhach. In addition to which it is to be observed that 
* this horse, as well as the dog and the rabbits, passed faeces and 
urine naturally at different periods, after the division of the 
nerves. 
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^From a general review of the testimony of former authorities, 
1 cannot perceive that-the conclusion which my experiments have 
brought me to, essentially differs from past experience, though it 
is absolutely at variance, in a most important point, with that of 
Dr. Wilson Philip and his supporters. It is true, that some 
authors notice the loss of power in the stomach to digest food 
after the division of the eighth pair of nerves, but nothing of the 
kind is mentioned by the majority of authors; many of them deny 
its occurrence, and none state it to be an immediate consequence. 
Le\iallois, who pursued the inquiry into the effects of dividing 
thh par vagum to a very considerable extent, met with one in¬ 
stance only (in a pig) in which digestion ceased altogether. 

I by no means mean to assert that the division of the par va¬ 
gum does not affect digestion at all, or that it is continued as per¬ 
fectly as before the division of the nerves. The symptoms con¬ 
tinuing, the disturbance to digestion is eventually very great, 
sooner or later, till the general injury which the principal vital 
functions suffer, puts an end to the animal’s life. 

Though I am at a loss to account for Dr. Wilson Philip's 
assertion, that the function of digestion ceases immediately 
after the division of the eighth pair of nerves, and that it is a 
phenomenon from which he and his supjjorters know of no de¬ 
viation whatever; yet I think it is very easy to reconcile all 
the contradictory statements elsewhere, from the earliest to the 
present day, when it is considered how much the phaenomena, 
produced by the experiments under consideration, have differed 
in their time of coming on, their progress, and general character; 


variations dependent upon the different species, ages, and other 
circumstances of the animals employed, as well as, very pos¬ 
sibly, on the part of the nerve divided. 

But that the par vagum exclusively holds such absolute con¬ 
trol over the secretions of the stomaiCh, &s to render it impossible 
for them to be produced after its communication with the brain 
and stomach is cut off, cannot surely be credited, considering 
the ample testimony which I have brought forward to the con¬ 
trary ; testimony not resting upon my own experience alone, 
but supported by that of the ablest physiologists of ancient and 
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mpAern times. Referring, therefore, to this %stuhony, 1 
bound to believe,, that it is perfectly erroneous to.nssert that 
digestion directly' and invariably stops as soon .as the eighth 
pair of nerves is completely divided. Consequently, the most 
rational inference appears to be, that animals are affected in 
different degrees^ some, though very rarely, so as to be deprived 
of all power of digestion, while the generality continue to digest 
with more or less facility for certain periods. 

Having thus put the question relative to the influence of the 
par vagum over the functions of the stomach in (I hope) a more 
satisfactory point of view than it has hitherto appeared in, ahd 
shown the fallacy of Dr. Wilson Philip’s premises to his theory 
of the analogy between the galvanic and nervous powers, I shall 
conclude with some few suggestions relating to the manner in 
which it appears to me to be probable, that the symptoms fol¬ 
lowing the division of the pur vagum arise. , 

The lungs themselves are supplied by the eighth pair of 
nerves, whilst the stomach receives branches also from the great 
sympathetic nerve. All animals which have both lungs and 
a stomach are found to have the par vagum ; but in those which 
are not furnished with lungs, 1 believe no such nerve is to be 
found. Hence the phtsnomcna of dividing the par vagum are 
analogous to the indications of anatomy, which lead to a con¬ 
sideration of this nerve being solely destined to afford sensibi¬ 
lity to the lungs, whilst at the same time it assists in preserving 
the due performance of the functions of the stomach; but in 
what precise degree it is difficult, if not perhaps impossible, to 
determine. • The functions of the stomach are carried on ia 
some of the lower animals without the par vagum. In two ex¬ 
periments by Mr. Brodie, wherein he divided the stomachic 
branches of the par vagum below its distribution through the 
lungs, the animal (a cat) lived and digested, to all appearance, 
as usual. In the experiments which 1 have cited, digestion 
seemed to have gone on as it ordinarily does, till the continu¬ 
ance of the distressing symptoms following the division of the 
nerves rendered the animals no longer capable of supporting 
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functions ol^^e; s^d, in some cases, it aj^^rs th^*t]be 
food has remained in ltie stomach altogether undigesWd» 

Henicg; does not the opinion of Le Qedloif S(|ipe^ to be 
correct; that the lungs hre the priiq^ s<lftt of the' striking^ 
effects observed after the division of the eighth pair of nerves, 

' . T ^ A 

and that it is through this organ that the functions of the sto¬ 
mach suffer, and death is finally produced ? 

Mr. Brodie, in his lectures at the College of Surgeons, put 
this also in a very clear light, by observing that the lungs are 
endowed with sensation through the influence of the par vagui^, 
and that being deprived of sensation from the division of the 
nerve on both sides of the neck, they gradually cease to act, and 
the muscles of respiration in vain strive to effect the proper cir¬ 
culation of air. The consequences must be apparent; the blood 
is prevented from imbibing the wholesome influence of the at¬ 
mosphere ; it becomes dark, discoloured, and unfit for the projJCT 
secretions of the stomach, and by degrees ceases to circulate 
altogether; the lungs become collapsed and turgid, and the 
heart loaded with coagulum. Such are the appearances usually 
observed, and which in their progress and their influence over 
the functions of the stomach exert themselves in difterent de¬ 
grees, varying in time and severity according to the species, 
age, and other circumstances of tlie animal; and (as is strongly 
demonstrated in the cases of the dog and the second horse in 
experiments 8 and 14), a suspension of all symptoms will 
sometimes occur, during which no impediment is put to diges¬ 
tion, or any of the functions of life. 

It is to the retardation and the interval of a suspension of 
symptoms that I am induced to ascribe the continuance of di¬ 
gestion after the nerves have been divided. In the case of the 
rabbits, time was allowed for a certain progress in digestion 
to be made before the symptoms assumed a severe character; 
but, in the case of the last horse, (communicated by Mr. Field), 
wherein the symptoms came on immediately, and continued for 
about sixty hours, no .opportunity seemed to be allowed for 
digestion to be performed. These circumstances, 1 think, tend 
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|t;edpk$&t |ml to tespiraUon and the j|^p<^r cnrenii^ion. of 

blo^dlv orl^&s of digestion su&r ; and 

t}^e lungs Is the distress wMdli'evidently op. 

> Wi^h regard tothe enorts to vomit, ih those animals which are 
inpapable of doiug'so effectually, and the actual vomiting of 
others, which soob, -and often im,mediately occur, it may be 
thht this is an, Immediate affection of the stomach, upon the 
same pfinciple as that of concussion of the brain, or the mdtion 
olr a ship at sea exciting nausea and vomiting. The paij^ley 
found in the msophagus must be the result of ineffectual efforts 
to throw it off the stomach, and, being that which lies upper¬ 
most, and unaltered by digestion, forms a striking eontrast to 
what remains in the >1uniach, :nul which hds iiudrigone more or 
less alteration. 

The expedient of l.e Galhus tor n Kionng the free access of 
the air to the lungs, by cuttitig out a piece (d‘ tin' tiuehca, may 
be supposed to give temporalv wiiid’ to the symptoms, if the 
obstruction depend, as be thinks, upon eontr.iclion of the larynx 
in consequence of cutting oft' the recurrent nerve. But, if the. 
par vagum be cousidered as a nerve of sensation to the lungs, 
thou it eanuot be conceived that this expedient is calculated to 
restore their functions ; since, if they be robbed of their sensi¬ 
bility, they eaimot act as they do naturally by the .Mimulus of 
the atrnosplicric air, winch may be let in by an opening of tlir 
trachea, it is true, but iu vain; for it eannoi eirculati- when the 
lungs are uuabiu to eoiitinue their action. 

Having noticed this explanatioii of Le (iuilois, I <,!< termined 
to put it to the test of c'.perimeiit. Mr. l-'icld, to wluun 1 have 
before acknowledged ray obligations for his inofesrhoual assist¬ 
ance, afforded me an opportunity of observing the clfei-ts of 

« ^ 

taking out a piece of the trachea utter dividing tue par vngmn 
in thejecutre of the neck on each side. Tlie sabjeet of the 
periment was an healthy ])ouy of six years old. 'i'iie animal 
was seized with violent cfibrls to breathe din etly following tlie. 

ft 

operation, and the excision of a large portion of the li.iehea 
VoL. X. Y 
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ii|||||(le(I uo immediate intermission of tins difHd^tj in respiring’. 
'jW'symptoms wont off for a time, but returned during * 

;)t intervals with the same violence, and the pony died ^ 

of exhaustion about seven hours after the division oftkefliiarveS.^' 

^ j 

I subsequently performed the same experiment mi'v'flMihli 
grown rabbit, which was attacked with eli^ reopittati^ very 
soon afterwards. The symptoms r(‘tumcd after having ap^ 
parently subsided, and the animal was found d^d in the morn¬ 
ing after the operation, in neither of these cases was there 
any demonstration of relief from an excision of the traclfea, nor 
any (prolongation of life beyond the usual pciiods. I have been 
informed by Mr. Brodic, that he also has tried the effects of 
making an artificial opening in the trachea with no belter 
success. 

I am inclined to think, that the most probable mode of ac¬ 
counting for the retardation and suspension of sym]>toms which 
have been noticed, is the vaiious degrees of susceptibility m 
different animals and at different peiiods of life; and that when 
the symptoms are not immediately apparent, or having come on 
go off again, the nervous influence supplied before the division 
of the ne^^es has been sufficient to avert for a time the conse¬ 
quences of its faithcr supply being cut off, or to overcome the 
immediate shock which some animals experience, and allow of 
an interval of natural respiiation and a due circulation of blood 
to be carried on. 

Peculiar states of the constitution, and disease, as well as age 
i5'c., no doubt, have also their sliare in modifying the manner 
in which the division of the par vagum affects different animals; 
and hence it appears to be presumable that this inquiry into the 
influence of the ciglith pair of neives over the organs of respira¬ 
tion and digestion, hitherto conducted for objects solely physio¬ 
logical, may, if properly pursued, opeq to medical practice a 
field of pathological investigation, calculated to throw consider¬ 
able light on some affections of the thoracic and abdominal 
visccia, at present um tcly and imperfectly understood. 

London^ October, 1820 
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Silhet are noted throug>hout India for the 
\lit»W'ii^^rabil^'eif.'die blac^ varnish with wUbh &ey are 

ooyeredff Silhet'shields'conetitnte therefore no inconsider* 

> « > 

/.able (article of traffic, being in re(|acst among natives who 
parry arms, and retain the ancient predilection for the scimitar 
and buCkler. 

The varnish is composed of the expressed juice of tlic mark¬ 
ing nut, Semeearpus A7iacardiumf and that of another kindred 
fruit, Jloligarna Longifolia. 

The shell of die Semeearpus Anacardium contains between its 
integuments numerous cells, filled with a black, acrid, resinous 
juice, which likewise is found, tliough less abundantly, in the 
wood of the tree. It is commonly employed as an indelibly 
ink, to mark all sorts of cotton cloth. The colour is fixed with 
(juick lime. 

Tlic cortical part of the fruit of Holigarna Longifolia similarly 
contains between its laminee numerous cells, filled with a black, 
thick, acrid fluid. The natives of Malabar, in which country, 
as well as in the eastern parts of Bengal, the tree is indigenous, 
extract by incisioa its very acrid juice, with which they varnish 
targets. 

Botli are combined for the same purpose by the artisans of 
Silhet. 

The juices are resinous, being soluble in alcohol, and not at 
all so in water. They may be dissolved in fixed oils, and in di¬ 
lute alcali. 

I’o prepare the varnish according to the method practised in 
Silhet, the nuts of the Sjmecarpus Anacardium and berries of the 
Holigarna Longifolia^ having been steeped for a month in clear 
water, .are cut transversely and pressed in a mill. The ex¬ 
pressed juice of each is kept for several months, taking off the 
scum from time to time. Afterwards the liquor is decanted, 
and two parts of the one are added to one part of the other, to 

Y 2 



31G 


Methud of preparing a resmuui^ VurnUt. 

ied as varnish. Other proportions of ingredients are some- 
tiO^s employed; but in all, the resinous juice of the ^Tnecarpms ' 
predominates. The varnish is laid on like paint,, and when dry, 
is polished by rubbing it with an agate or smooth pebble. 

A gentleman, now deceased, who resided long in Silhet, and 
who commumcated the process to me, entertained an expecta¬ 
tion that this varnish, or a siuiUar combination of the same in¬ 
gredients, might be usefully employed for marine purposes. 
He had found a varnished target untouched by the white ant, 
f'termesj in circumstances where every thing contiguous had 
beenrdemolished by that destructive insect, hi consequence of 
that remark, it was tried by him as a sheathing of vessels used 
in the navigation of the Ganges. Ilis notion was that the re¬ 
sinous varnish would eflfectually defend the planks of a vessel, 
keeping the wood dry and water-tight, deterring attacks of the 
borer or timber-worm, and pr(;vcnting adhesion of barnach'S. 

trials made of it were attended with a more saLisiactory 
result in the internal navigation of the river, than in the tide’s 
way. On a sea voyage it was f;;a)id, that barnacles fixed them¬ 
selves on the varnished plank. 

Thou.gh not adapted to marine uses, the resinous coating ni 
question might admit of other useful applications. In any casr 
it may be salistactory to know the composition of a most du¬ 
rable varnish, which takes so very lilgli a polish, as is seen 
upon Indian targets. With this impression I take leave to 
communicate it for publication, if judged proper. 

H. T. C. 


Art. XI. ()bsen'!utiom on the Chemical Pari of the Kvi- 
deuccy given vpoH the late Trial of the Action brought Cy 
Messrs. Severn, King, and Co., ilgain6t the Imperial 
Insurance Coiupnny. By Samuel Parkes, F.L.S., 
M.H.l., M.O.S., ^c. 

Upon the trial ot the action brought by Messrs. Severn, Kiu‘»’, 
.Mul Co., aeainst ilic Imperial Insurance Coinj>any. before Lord 
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Cbifef iiistici^ Dallas, and a special Jury, in the Court oflipn- 
Won Pleas/ at Guildhall, in tJie inonlii of April^ast, the Lord 
Chief Justice, in summing up, made the folloMng observations : 
** Wc have been now empfbyed in the examination during two 
days, of a great number of the ifliost intelligent persons, that 
this country or SSurope can prodiice. I am myself, more or 
less, acquainted with all the Vrftings of every one of these 
gentlemen: from this I know their information, I know their 
talent^; and whether my time has been well or ill employed, 
1 will not* say, but I am proud to acknowledge, that from 
their labours, I have received at times a considerable degree 
of pleasure; but I must add, that these two days, thus em¬ 
ployed, arc not days of triumph, but days of humiliation for 
science; for when I find that their science ends in this degree 
of uncertainty and doubt, and when I observe they are drawn 
up in martial and hostile array against each other, how is it 
possible for me to form, at a moment, an opinion upon ^ch 
contradictory evidence? Y^ou will nf»t, therefore, expect any 
opinion upon this part of the rase from me ; 1 can form none : 
volumes have been spoken upon it, and I foresee, without being 
blessed with the spirit of prophecy, that volumes will be written 
upon it, and so they ought, for the elucidation of science, and 
the enlightening of mankind.” 

In consequence of the impression which these observations 
have made upon the public, and of the active part which I 
have been called upon to take in the investigation of the ques¬ 
tion at issue between the parties, I have felt myself bound to 
attempt .to explain to the chemical world, the reasons upon 
which iny own opinions were founded, and also to endeavour to 
account for the origin of those conclusions, which were 
adopted by the practical chemists who ajipeared in behalf of 
the defendants. » 

The plaintUfs in these actions, Messrs. Severn, King, and 
Company, are very considerable sugar-refiners, carrying on their 
business at the works tliey possess in the neighbourhood of 
Whitechapel. These gentlemen who have been proprietors of 
this concern for many years past, effected at different times 
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ral insurancefs on their bnildings and stock ia trade, 
sundry insuraace^offices, for various sums, amounting together 
to 70,000/,, and have paid to these offices nearly 1,000/. per 
annum, to protect themselves from the peril of loss by fire. 

For several years the plmhtiiTa carried on their business by 
the usual mode of boiling the sugar in lar^e copper pans, fixed 
in brick-work, and exposed to the action of naked fires. In 
the month of August, however, in die year 1819, they erected 
an apparatus for boiling sugar by means of heated oil, and one 
of their pans was said to be thus worked, with great satisfaction 
and* profit, for nearly three months. In the month of November, 
1819, a fire broke out upon the premises, by which the greater 
part of the buildings was destroyed, and a loss sustained of 
more than 80,000/. The cause of the fire has not yet been 
ascertained. 

There has been no dispute with respect to the extent of the 
Iots— nor has any imputation been attempted to be cast upon 
the conduct of the plaintiffs; but the defendants conceived, 
that on certain grounds they were not entitled to make good this 
loss, and especially on the ground of the plaiutifis having 
adopted the new mode of boiling their sugar. 

The apparatus employed in this process was invented by Mr. 
Daniel Wilson, civil-engineer. It consisted of a common sugar- 
pan, a copper worm, a cast-iron forcing pump, and an oblong 
wrought-iron vessel, similar in form to a steam-engine boiler, 
fixed in brick-work, and heated by a common close fire-place. 
Into this latter vessel about one hundred gallons of whale- 
oil was put, and when the oil became heated to about 360° 
of Fahrenheit, a part of it was driven by means of the pump 
into a worm or coil of copper pipe, fixed within the pan 
containing the sugar intended to be refined; and when it had 
passed entirely through the coil, it returned into the oil-vessel 
by a different pipe of communication. Thus, so long as the 
pump continued working, did the heated oil continue to* circu¬ 
late through the worm-pipe immersed in the sugar. The con¬ 
sequence was, that the oil being heated to 340 or 360 degrees, 
and the sugar boiling at a temperature of 240 de*j:recb, the latter 
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might Uq kept in a state of co^tant ebullition without dilHiei' 
"<)r difiSculty. 

For the sake of avoiding any misapprehension respecting the 
construclioo or use of this apparatus, an eng^^tving of it is at¬ 
tached ,to these observations, by which the use of each part 
will appear, and the advantages will be obvious, which must 
result from the employment of such an apparatus in boiling 
sugar or other substances, liable to be injured when exposed in 
metallic vessels to the direct operation of the hrc. 

It is observable, that in this process there is no fire under¬ 
neath the sugar>pan, but at a short distance tliere is a hre-placc, 
and over that a wrought-iron vessel containing the whale-oil, 
wliicli docs not boil at a temperature much below 650“ or 700“. 
Ill the top of the oil-vessel a thermometer is fixed, as shewn in 
the drawing, llie tube of which is sufficiently long to allow the 
mercurial bulb to sink beneath the surface of the oil. It is of 
importance to remark, that this tliermoineltcr is graduated ||^ly 
to 450“; consequently, if the oil were to acquire a tempera¬ 
ture much beyond 450“, the thermometer would burst, and the 
circumstance of the increased temperature would in a moment 
be discovered^ before any mischief could possibly arise from 
the accident. 

In using this apparatus, the pump is set to work as soon as 
the oil attains a temperature of ^50“; and thus a portion of 
the oil is forced from the iron vessel into the tube G, whence 
it rushes through the coil of pipe lying within the copper pan ; 
and from the copper pan it returns again and again, like the 
circulation of the bloody into the iron vessel. The heated oil 
passing in this way through the fluid sugar, boils the syrup, 
and that at a temperature very far below the boiling point of 
fixed oil, so that there appears to be no risk in the process. . 

However, when tlje conflagration had broken out upon the 
premises, and there was no clue to the origin of the fire, it 
was suggested by some of the Insurance Companies, that it 
might have been occasioned by the heated oil; although they 
«lid not at that lime venture to say how. Yet as the payment 
of the sum:? insured might have been avoided, if it could have 
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proved, that the actual risk was increased bythe4utrt>*. 
duction of the oil process, much was imagined for the sake of 
supporting that supposition. 

It was said, that the copper pipes, through which the oil cir¬ 
culated, might have burst, aiid the heated oil have s^’hre to 
the sugar,' which is well known to be a very combustible sub¬ 
stance. I'hat an inflammable vapour might have arisen froth 
the oil when at that high temperature, and been productive of 
mischief. That a permanently elastic inflammable gas might 
have been generated by the action of an intense fire upon the oil, 
and .that this might have escaped from the orifice of the safety- 
pipe% and spread itself throughout flic body of the building— 
for though its specific gravity would naturally direct it upwards, 
it might by a sudden gust of wind have been driven down¬ 
wards, and then c*oming in contict with a gas-him}>, which 
was burning in llic room below, it might have become ignited, 
and the buildings thus have been destroyed. And in order to 
strengthen the opinion, that the lire might have been oecasioricd 
by the sudden ignition of inOammablc gas, it was said, that 
the nature of the oil put into the large iron vessel might have 
been changed by the repeated and long-continued uj>{)lieation of 
heat;—for though it might not give out any considerable quan¬ 
tity of gas at a certain temperature now, it might after a lapse 
of lime be so far changed iii its quality and character, that 
the same effects would be produced at a temperature of d00° or 
400°, which on fresh od, would require a heat of G00° or 700°. 
It was said also, that the oil-vessel might have leaked, and the 
oil have- dropped into the fire, and thus have occasioned this 
tremendous conflagration.* 

These various surmises and conjectures were, however, very 
completely answered by Mr. Serjeant Copley, his Majesty’S 
Solicitor General; and I trust, that in the following pages they 
will be entirely refuted. To do this I need only examine the 


♦ This pipe rose directly from the top of the oil-vessel; it was 19 feet 
long, and terminated within a brick flue, railed the steam-vent; jind 
this latter coinmuniratcd with a very loHy brick rhiinnrv. 
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^wdence of the respective chemllts who were employed foisi^e 
plaintifih and for the defendants, and such other persons as 
spoke to chemical facts, and even such parts of their evidence 
only,, as may seem to require explanation or comment. 

In pursmmee of this plan, and’with a copy of Mr. Gurney’s 
printed Report of the Trial before me, I turn first to the evi¬ 
dence for tlie plaintiffs. The first person called in their behalf, 
who was competent to give any valuable chemical opinion on 
the subject, was Mr. Daniel Wilson, Civil Engineer. This 
gentleman was examined by the Solicitor General, and deposed 
to the following facts:—“ That he had devoted his whole q^ten- 
tion to the refining of sugar for the last six years; that he is the 
inventor and patentee of the new process of boiling by means of 
heated oil; that he considers this ]>roces.s to be much less dan¬ 
gerous than the common one, in which the sugar pan is ex¬ 
posed 1o the operation of a direetfiro; that sugar is decomposed 
at a temperature of 344° ; and will then j^ivc out inflammable 
gas ; that the working point to which the, oil was heated for this 
process never exceeded 360° ; and that had it. ever been heated 
to 440°, the thermometer would have burst, and discovered the 
circumstance to the workmen ; that the boiling point of sugar is 
about 245°, and the boiling point of oil above 600°; that the oil 
' emits no inflammable gas at a lower tempeniture than 600°; 
that several hours of hard firing would have been required to 
have raised the oil to that temperature; that if such a fire were 
made under a sugar pan in the ordinary process, the sugar 
would take fire, and be the means of destroying the building j 
that if inflammable gas had been generated in tlie oil vessel, it 
would have passed off by the safety tube, and gone up the steam 
vent into the open air; that the utmost quantity of inflammable 
gas which the whole of the oil could have produced, was only 
8,500 cubical feet, wljeTeas the quantity necessary to render the 
atmosphere of the sugar-house explosive, was at least 68,000 
cubic feet; that if gas had been produced, the vent pipe in the 
oil vessel was of sufficient size to have carried it all off, and ten 
times the quantity ; that he had repeatedly heated a parcel of 
whale oil in the course of two years without its undergoing any 
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al|iKatioa except becoming deCtlc^r coloured, and .inr a trifling' 
degree thickened; that when the rubbish was cleiured awa^^ sdlter 
the Are, the oil vessel was found standing in its original positioB, 
the four-inch wall which was pn one aide of it was as perpendi¬ 
cular as at first, and there was no fissure or rent in the oil- 
vessel ; that the copper pipes could not possibly have burst from 
the action of the pump, as they were lai'ger in diameter than the 
valves, and therefore lliero could be no pressure in them/’ On 
being cross-examined by Mr. Searlctt, he staled, that he had 
taken out three patents for boiling sugar, and had formerly been 
eng^cd in chemical manufactures; that whale-oil does not boil 
under 640°, or thereabouts; tliat the thermometer was fixed in 
the oil vessel, with its bulb about three inches beneath the sur¬ 
face of the oil; that when the bulb of a theruiomcter is broken, 
a portion of the mercury usually rises to the top of the tube ; 
and although the fire was burning for u week in the ruins, the 
oil-vessel was dug out in a perfect state, so much so that water 
was afterwards boiled in it without its undergoing any repair.” 

On the foregoing evidence, 1 am desirous of making a few 
observations. Mr. Wilson stated “ that sugar becomes de¬ 
composed when heated to a temperature of 344°, and then 
gives out inflammable gas.” In the first experiment which I 
made upon sugar, heated in a copper pan, the gas arising from 
it would not ignite by a lighted match when the sugar had ac¬ 
quired the heat of 370°, but at that temperature the sugar itself 
burnt with a very strong and permanent fiame. In a subse¬ 
quent experiment, made also in a copper pan, I did not find the 
gas inflammable until the sugar was heated to 386°, and the 
sugar did not take fire of itself until the thermometer stood at 
398°; and in an experiment made in a small glass retort, the 
gas did not ignite until the sugar was heat^ to 470°. This is 
a remarkable fact, but 1 have found in other cases, that sugar 
may be decomposed at a lower temperature in copper than in 
glass. 

Mr. Wilson also stated that “ when whale oil is heated to 
600°, it gives out inflammable gas, but not under that tempera¬ 
ture.” When Mcsijrs. .Severn’s first action was tried, rny opinion 
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vwy oesrly coincided with Mr. Wilsiwi, but sub||e- 

qnent e 3 C|>efiiflt*itR have convinced me that it was oil vapour 
which we both mistook for oil gas, and that such oil must be 
heated to a degree which our instruments will not measure, 
before the Oil will be decomposed, or a single bubble of inflam¬ 
mable gas liberated. 

When Mr. Wilson was examined respecting the repairing 
of the oil-vessel a few days before the fire, he was asked if he 
took ohl the oil for that purpose; and if, by being so long 
heated, it had diminished in quantity? To this he answered, 

“ I could observe no decrease but what could be accounted for 
by the trifling leakage of the vessel.” Surely, more decisive 
evidence of the oil not having been heated improperly could 
not have been desired ; for if it had been heated sufficiently to 
have produced decomposition, one part would have been con¬ 
verted into charcoal, and another part would have passed off in 
gas; the consequence of which must have been, a considerable 
diminution of the quantity of the oil. 

When asked, what was the appearance of thcTnsidc of the 
retort, or oil-vessel ? he answered, “ When we took ofi* the 
man-hole there was a quantity of carbonaceous matter on tljc 
bottom.*’ “ What did that indicate?” “ That could only result 
from the gradual distillation of the oil.” Here I apprehend the 
answer should have been, from the decomposition of the oil, 
occasioned by the conflagration of the buildings; because I 
conceive that charcoal cannot be produced from fixed oil 
without a portion of the oil undergoing decomposition. 

On Mr. Wilson’s evidence respecting the thermometer, it 
may be remarked, that when the bulb of a thermometer breaks, 
the pressure of the atmosphere, acting upon the column of 
mercury in the stem, drives it up to the top, provided the 
vacuum has been perfect, which is always the case in well- 
made thermometers; but, as Mr. Scarlett dwelt much upon 
tbis’circumstance, and endeavoured to turn it to the advantage 
of the defendants, it may be necessary to observe that the 
mercury falling out, or remaining suspended in the tube, when 
the bulb is broken, depends entirely upon the size of its bore; 
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if that ia wide the gravitymercury will overcome the 
capillary attraction of the tube, and the fluid metal wm’08cil,ljite 
freely, as it does in a barometer. 

Mr. James Harhis, a sugar-rcfincr of Liverpool, was the next 
evidence of any conseq^uence that was called. This gentleman 
deposed that he had been a sugar-refiner fourteen years; that he 
had, employed two })rocesses;—the common process of boiling 
with a fire under the sugar-pan, and that of boiling by njfeans of 
oil heated in an open vessel; that the danger of fire was lessened 
by the adoption of the oil process, ])ecaiise the sugar might at 
any time have been raised out of the heated oil in an instant; 
that there is great danger in boiling .sugar ])y the common 
process, as it is apt to boil to excess, until ilie suge.r becomes 
ignited by tiio heat below; that, in cousequeiu e of this danger 
he erected three sugar-pans, which he boiled by means of 
melted tallow, and afterwards by heated oil ; that in six months 
he abandoned both tliese processes in consefpienee- of the dis¬ 
agreeable smell which tliey oecasi(uu,’d, and reverted to the 
ancient method of boiling over a naked fire ; bin that he 
thought lie should not continue that process imioh longer, but 
adopt the new one invented by Mr. Wilson. 


Observations.— Tins gentleman, in describing the process 
which he employed, stated it to be conducted in an open pan, 
like the one in common use, but immersed in another pan con¬ 
taining melted tallow, or heated oil. Having seen a model of 
this apparatus, the nature of it will, perhaps, bo more generally 
understood, if I add, that the vessel containing the oil or tallow, 
was fixed in brick-work, over a common close fire-place, well 
contrived for heating the said vessel; that fliie sugar to be re¬ 
fined was put into a copper pan, suspended by three strong 
chains, so as to allow it to sink sufficiently within the heated 
oil; that the upper rings of these chains were hung upon the 
short arm of a powerful lever, which was permanently fixed 
over the pans above-mentioned ; and that, by this arrangement. 
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th^pOQof in case of, aet^toiergency, might have be^ 
instantly draivn out of the heated medium without any diM- 
culty. Mr. Harris having stated, tliat he was induced to give 
up the oil process in consequence of the very fetid smell which 
was occasioned by tlie repeated heating of the oil or tallow in 
an open vessel; he told me in a conversation which I after¬ 
wards had with him, that the vapour arising from these heated 
substances, also spread itself through the sugar-house and de¬ 
posited something upon the fine goods which injured their 
colour, Vnd did considerable mischief. 

ANTlI0^^v Robitsson, Esq. examined. This gentleman stated 
that he had been a sugar-refiner between twtmty and thirty 
years; that the common mode of refining sugar, is attended 
with considerable danger, and requires incessant vigilance ; that 
Mr. Wilson's process requires infinitely less vigilant attention to 
keep it right than the old mode; that he‘had known many 
instances of sugar-houses being burnt down, but could never 
yet discover the cause of their being burnt. 

OusEttVAXiONS.—This gentleman, wtio is one of the oldest 
sugar-refiners in the neighbouihood of London, cannot cer¬ 
tainly be called a chemical witni'ss, but, as his testimony goes 
to prove the great combustibility of sug;ir and the excessive 
danger which there usually is in the process of sugar-refining, 
I was desirous of giving a short abstract of his evidence, es¬ 
pecially as he is a person of acknowledged talent and well 
known in the literary world. At the close of this gentleman’s 
examinatfon. Lord Chief Justice Dallas observed that fires are 
sometimes occasioned by spontaneous combustion; and that 
tlje loss of the many years ago, was supposed to be oc¬ 

casioned by a fire ot that kind. His lordship could not easily 
have found a more remarkable instance of spontaneous burning 
than Jthis, the particulars of which are worth relating; His 
Majesty’s ship Ajax, which was thus destroyed, was a man-of- 
war of 74jguns, stationed in the Mediterranean. It had taken 
on board a lai'go <juai)tity of pyritous coal, and to this eir- 
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ciunstanrc the ture had been at^ibuted. In isome'^ 
the North of Englandt martial pyrites arc found ^ 

coal m such abundance as to rendei the coal absolutely" 
saleable; but persons arc employed to pick out these pyrites 
and remove them to a proper situation for the manufacture of 
green vitiiol. This species of coal, when in contact with water, 
is apt to be decomposed, or rather to decompose the water, and 
thus bum spontaneously. An account oi several other cases 
of spontaneous combustion may be scon m my Chemical Essays, 
vol. I., pp. 222—231. f 


BhvAN Donkin, Esq,, Chairman of the Committee of Me- 
chames at the Society of At U, was uc\t Ciilltd. 

This mnllman stattd that he considticd Mi. Wilson's pro¬ 
cess to ht, much satcr tliaa the old oiu ; that fixed oil emits 
nutlici mfiammablc vapour noi j,as till it has arjivcd at a 
tempeiature lai beyond that at whuh su^ai will take fiic; lhat 
the lead-pipe ansiUjj fiom the oil-vtsstl would not have been 
melted by the oil sajioui, evtn if it hail bun heated to more 
than b00“, and that the boiliiie: of sugai lu the ordiUtUy mode 
is attended with morcdangei than the boiling of it by means of 
die oil procc&s. 

OssFiiVArioNs.—Inanswei to aqucbtioii fiom Mr. Stephen, 
this gentleman replied, “ I lathti think no pc imanent gas would 
be given out under 000*^.*' Whm Mi. Donkin spoke of pei- 
manuit gas, I com hide he meant to be undei stood of peima- 
neiitly inflammable gas; because caiboiuc acid, which is a pei- 
manent gas, is given out fiom fisli-oil at a tempeiature much 
h( low 400". It IS mccssaiy, howevir, to icmark, tliat at the 

time of the trial ncithei Mr. Donkin, nor any of the chemists 

« 

employed by the plamtifFs oi by the dcfciidlnts, stun to have 
made any experiments to ascertain the means by which a fixed 
oil might be lendertd capable of giving out inflammable gas. 
Since die trial, 1 have made an experiment which conviuces 
me, that fish-oil must be submitted to a hi at sufficient to de- 
compusi it, before a paitielc of infiammabJe eas can be pro- 
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and that a pot^ of charcoal is always the 
‘resi|]^^;<^"'Spei;ation. It having been asserted that the fire 
haye been occasioned by the melting, of the lead pipe in 
the oil vessel, Mr. Donkin gave it in evidence, that he had 
heated oil to more than 609^ in a close vessel that had a leaden 
pipe inserted in it, similar to that in the vessel at the sugar- 
house ; and that when he inflamed the vapour issuing from the 
end of it, it continued burning for half an hour, and the pipe 
was not hurt. Here I am desirous of remarking, that since 
the trial, I heated a quantity of train oil in a Papin's digester 
to a temperature exceeding 700°; and having inflamed the 
vapour which issued from the orifice of a piece of half-inch 
leaden pipe, fixed in the cover of the digester, and which rose 
only'ninc inches above it, the vapour continued to burn with an 
intense flame for a very considerable time, without the lead 
being melted, or the pipe sustaining any injury, although the 
vessel stood the whole time in the midst 6f a vehement fire 
which v;as continually urged by the blast of a powerful bellows. 

Mr. Samuel Parkes was next called, and examined by 
Mr. Solicitor-general. 

As I shall have occasion to give my opinion of the several cir¬ 
cumstances of the case in various parts of this paper, 1 shall 
render the account of my own evidence as short as possible. 

In answer to a variety of questions put to me by the counsel, 
I slated that I had examined the model * of the new apparatus 
with great care, and had no hesitation in saying that I consi¬ 
dered its employment in refining sugar to bo attended with less 
danger than the process of boiling over a naked fire; that I 
was in court when Mr. Wilson gave his evidence, and that I 
agreed with him in every thing he said, except as to the t tem- 


* This model, which was prepared soon after the fire, by the order of 
Messrs. Severn, Kin^, and Co., was proved on the trial to be an exact re¬ 
presentation of the whole apparatus as it existed at the time of the ac¬ 
cident, 

i Mr. Wilsffli and myself were both mistaken as to the temperature at 
which an inilammable gras is given out by heated whale oil. I'lie oxpe- 
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perature, at which an b giVjCi^oiOt 

had been lifted Tepeatodly: tlUt-having mixed 
of angar^ith 8ve ounces of water, and heated thelmiklM^e in a 
sma}! cc^p§i|>vekiii^, the following appearances w^re obMFyed: 
—^When ^|S||lig^and water had a^oked thejemperature.of.. 
"230°, ^ll|||pbu^4' hbUdd i^pidly; %b it continued to do for;? 
about aii' honjl*'^ and daring that time the thermometer remained 
stationary. Afterwards, as the water evaporated, the mercury 
moved slowly upwards until it marked 343°, w'hen tlie, sugar 
became black. The heat was continued until the temperature 
arrived at 370°, and then the sugar burnt with a very strong and 
penhanent flame, and at length what remained in the pan be¬ 
came carbonized like a co.kc. In answer to some questions u- 
spccting an experiment on oil, I stated, that having heated five 
quarts of oil, it was found that when the oil ueciuired the tem¬ 
perature of 350*^ a vapour aiose from it, but this was aqueous 
and not inflammable; that this imlniiammable vapour coutinued 
to be given out until the thermometer rose to nearly 
and then an vapour was perceived; but it wus a 

very feeble lambent flame, and the moment the lighted maU;h 
was withdrawn, the flume wont out. Having been asktul 
whether it wt)uld he easy by men; negligence in attending the 
fire under the oil-vessol, to bving the oil up to a temperature of 
600°, and the court ha\ ing iiH|uirod of Mr. Wilson the size of 
the vessel, and he having stated that it was nine feet long, 
three feet wide and eighf( en ittches deep, and the size of tin' 
fire-place from twenty to twenty-foiii inches wide ; I gave it as 
my opinion that one fire, made in such a fire-jdace and under 
such a vessel, could not have produced that efl'cet, and that I 
could not conceive how the working of the oil apparatus could 
possibly have occasioned the fire 


riments wtae counnencod too .‘.hoit a lime before the trial, to afford an 0 [‘ 
portuDily for invcstit^alinfj every questiun that nnjflit ariac opoii the pubjer 1. 
See the precedinj? observations on Mr. M ilson's evidi'hce pufje 322. 

* In saying this, 1 meant it to be nuderstood n'lulc the oil tl'SkI m l 
appendtisi K rentahud iterfect ; and tin've is no evidence .that they had siis- 
taiued ns§^iju<v prt?vious to the coiuuienr'oineiit of the file. 
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crwM-examinatton|^*^r. Scarlett mside some in¬ 
quiries refp^ting an experimei^t on oM bil» to v^hiclt I ^ave 
the foUdW^iiig reply :— ^ 

« WiUti new oil I did not observe any inj^ ^i^^ le vapour 
until the oil ivas heated tbf586° ; bu^j..the jjthe old 

oil was inflammable at 5Qfl°.” “ Suppose,'^ said ** Bere is 

oHb“gallon of oil that has been heated for every in a week, 
"^^nd'^ allowed to cool again, and^'another heated for a month 
every day, and allowed to cool again; are you able to inform 
the jury,* which of the two would come to a certain degree of 
temperature with the smallest degree of heat?” To this I ^re¬ 
plied, “ that I had made no experiment of that sort, but that 1 
had observed a remarkable thing respecting the evolution of 
gas ; namely, that when the oil was heated to 590° it gave out 
eight cubic inches of gas only in four minutes, but when heated 
to ti20° it gave out thirty-two cubic inches in one minute t.” 
On being asked, if the sugars were heated to any thing like those 
temperatures, what would be tin* effect on the sugar ? I replied 
that “ the sugar would be carbonized long before, and if heated 
only to 400° it must have boiled over, unless the man had or¬ 
dered the communication with the pump to be cut off,” And, 
it appears to me, that this is the great advantage of Mr. Wil¬ 
son’s apparatus ; because, where there is any apprehension of 
the sugar boiling over, the man has only to order the pump to 
be stopped, and there is an end of the danger. 

< tr.snuvATioxs _In some late experiments I have discovered 

that the vapour of whale oil will burn readily at the surface of 

* lu this part of my examination, the tornis vapour and {fas were used 
indiscriminately, which waa.,certainly improper; hut at that time 1 imagined 
that the emanation which wk fire as it issued from the heated oil at the 
above temperatures, was a mij^ture of oil-vapour and earburetted-hydrogen- 
gas; whereas, subsequent experiments have convinced me that no inflam¬ 
mable gas is produced until a portion of the oil becomes actually decom¬ 
posed, and'i^harcoal formed. 

. t r1>ave no doubt but the gas, m both instances, was cafbonic acid gas; 
for when cooled, and mixed with atmospheric air, it wtmld not inflan|||^ on 
the application of a match. * 

VoL. X. 
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the oil before the oil attains temperature of 500°; but at a 
short distance from the surface it will not continue to burn. 
This accounts for the vapour not burning with an unintermitting 
dame when issuing from a tube, unless the oil be heated to 
about 600°. The cooling of the vapour is so rapid that its tem¬ 
perature is diminished more than 1Q0° in passing through a 
pipe only a feW inches in length. 

Respecting the constructiem of the furnace under the oil- 
vessel at Whitechapel, I am desirous of remarking that the 
size of a fire-place is not an accurate criterion of the 'quantity 
of duel which may be consumed in it, as that depends almost 
entirely upon the nature..4)f the draught. In many cases the 
enlarging of the fire-place has a direct tendency to lessen the 
consumption, by checking the rapidity of the current of air. 
Thus, in the Scotch and Irish distilleries, the quantity of fuel 
which is burned by concentrating the draught within a mo¬ 
derate-sized fire-place, is very great. Under a fifteen hundred 
gallon still, the bottom of which is nine feet in diamete r, 
twenty-four tons of coals per day are consumed, three-fourths 
of which, at least, arc wasted, and might be saved by a more 
judicious application of the heat. In this case, however, my 
object was to find by the size of tlie fire-place, whether it would 
hold fuel enough at once to do any harm if neglected, and al¬ 
lowed to burn away under it. Any one who will lake the 
trouble of estimating the heat necessary to raise a hundred gal¬ 
lons of oil from a moderate temperature to that of 600°, will, I 
think, agree wth me in my answer on this subject. 

.* 

William Thomas Branbe, Esq., Secretary of tJie Royal 
Societyy &c. «fec., was next examined. This gentleman, who is 
also Professor of Chemistry at die ^^al Institution, stated, 
that he “ had examined the model of the new apparatus with 
the view of giving evidence in court; that he had made a few 
experiments on the preceding day to prepare himself* on one or 
two points; and that, as far as his experiments went, he couM say 
that the apparatus in question was less dangerous than the old 
mode.” When asked the grounds upon which he had founded 
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ihat opinion, he replied, “ 1 pti^bed a vessel of oil over a fire, 
and a small pan of su^ar in it, there was a thermometer in the 
oil vessel, and when the oil attained 300° or 400°, the sugar 
blackened, and I applied a candle to it. and it burnt. 1 applied 
a taper to the oil, and found that it was giving no gas ; from 
which T conclude that se^ar gives out gas at a lower tempera¬ 
ture than oil, and consequently that the oil is not so dangerous 
as the sugar.” On being asked at what time the oil gives out 
inflammable gas, he said, “ I think at not less than 600°. I 
then todk the thermometer out for fear of breaking it, and, a 
little after, I observed it gave out iiifiainmable gas, but in a 
very small quantity*.” Mr. Braude then prof*<;eded to state, 
that “ if gas were generated in the oil-vessel, it would be pro¬ 
ductive of no dangci ; that all inflammable gas from oil is 
lighter than atmospheric air; tlial the gas winch the oombus- 
tioii of oil produces is heavier, l)ut it is not tiiep an inllammablc 
gas t; that Uiking the situation of things as they really arc, 
and supposing gas to be produced by an intense fire under the 
oil, no explosion would have taken place, because the gas would 
iiavo gone up the steam vent; that lie agreed with Mr. Wilson 
ill all the pans of his evidence that he was qualified to give an 
opinion upon ; that it was bus impression tliat the fiic had 
broken out at a higher place in the building than that Avln^re 
the oil-vessel stood.” When cross-examined, tin's gcntleinan 
gave the following important and decisive opinion. “ If,” said 
hi', “there had been a possibility of any inflammable mailer 
passing into the steam-bin, 1 cannot conceive it could have 
Judged there with that opertareX; if any thing had closed ihe 
aperture, then it might have happened.” 


* It is observable that.‘^ofessur Jtiande statrd, that n liltb’ alo r thi; oil 
iindbeen boated to (iOO^^ jt ftave out a very small iiiiiintily of iiifl.unniablp 
jjas ; but 1 have reason to think that if he had had an insiruinent caj*al>b 
ofiiinasurinG; the tcraperulore, he would have found it, in tliat iiislaiiee, 
to have eji.«eededi700^^. 

' The products from the combustion of oil are g«‘nerally carbonie m id 
• ffas anil water. 

tltsbonld be roeollected that a sinall leaden pipe, sivteen or eif^iteen 
feet loiipf, and eonuceled Avilh the inside ol the oil-\e-,s( l, rose up into the 

/ 
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FRBDERrcK Accum, Esq, 'M.R.I.A., 4*c., and Lecturer ojti 
Chemistry at tJie Surry Institution, was next called. He was 
examined by Mr. Seijeant Lens, and gave the following testi¬ 
mony :—^That fresh whale oil would emit inflammable gas at 
600°, but not at a lower temperature ; that in a pan similar to 
the one used at Messrs. Sevems*, if it contained 100 gallons of 
oil, it would take a man at least eight or ten hours to raise it 
to that temperature; that he had also made experiments upon 
some oil which had been in constant use, that is, heated and 
cooled three times a week for nineteen months, and from this oil 
he could obtain gas at 460°, similar to the common gas used for 
illumination; that if an explosion of oil gas had taken place in 
the fill-house, as supposed, the explosion would have been heard 
all over London, and that the oil-vessel would have been lace¬ 
rated in pieces. He also said, that new oil contains mucilage 
and water, which arc carried away before it acquires a great 
heat; consequently, old oil, which has been frequently heated, 
and from which these matters have been expelled, will become 
hot sooner than new oil. Mr. Accum’s testimony respecting 
the certainty of the escape up the steam-vent of any gas that 
might have been emitted from the oil; the impossibility of the 
fire having been occasioned thereby; and the greater safety of 
the new process, when compared with the old one of boiling 
sugar, was similar to that which had been given by several of 
the preceding witnesses. 

Observations. —Upon Mr. Aecum’s testimony respecting 
the temperature at which he obtained inflammable gas from the 
oil which had been heated for nineteen months, I am under the 
necessity of saying that he must either have been deceived as 
to the nature of the oil which had been l^nt to himj or there 
must have been some mistake in the manner of conducting the 
experiment; as several of the chemical gentlemen, who, like my¬ 
self, were engaged for the plaintiffs in this action, have agreed 
with me in asserting that inflammable gas cannot be procured 

iiileriur of the steam-bin, and that the steam-bin had a direct communi¬ 
cation with the common atmosphere. 
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fspm whale oil at 100° higher tl^peraturc than he has stated ; 
and he positively asserts that it was whale oil on which he ope¬ 
rated. 

I apprehend Mr. Accum was right in sayings that if the 
sugar-house had been filled with oil gas^and this had exploded, 
the explosion would have been heard all over London; but 
it surely was of little use to examine scientific men upon this 
point, as tliere was nothing in the appearance of the premises 
after the fire, that indicated any thing of that kind. It is true 
that Samuel Willoughby made oath, that he saw a window blown 
out during the fire, and with a force that would have k|^ckcd 
down ahorse* ; but unfortunately for the veracity of this man, 
the window which he swore to, is still standing in the wall, in 
as perfect a state as it existed before the conflagration. 

Wih.iam Allen, Esq., F.ll.S., <Sc- was next called. 
This gentleman, who had delivcied ehemicaJ leetxires at Guy’s 
Hospital for sixteen years, gave a very perspicuous and deci¬ 
sive testimony, of which the following is a brief outline,—“ I 
have,” said he, inspected the model before us with much 
attention, and I am decidedly of opinion, that the method de¬ 
scribed in the model is by far the safer plan, beyond all com¬ 
parison.” “ I consider,” added he, “ the apparatus before us, 
as obviating a great part of the danger; we merely want a heat 
of 240° or 250° for sugar, and here you heat oil to between 
three and four hundred degrees ; it is made to circulate through 
a copper tube, and gives out the heat in the safest possible 
rnannor.” He moreover stated, that “ the difference of the 
temperature at which old and new oil give out inflammable gas, 
is very small indeed, and amounts to a very few degrees of Fah¬ 
renheit’s scaletfeat if gas of this kind were generated in the 
oil-vessel, no danger^ whatever would arise from it; that “ if 
a person were industriously mischievous, it would take him 
many hours to bring the oil up to a temperature at which it 
would be decomposed ^ and in proportion as it was decom¬ 
posed, it would find its way up the steam vent, and out of the 


* See Mr. Gurney's Report, 123. 
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house “ that fat oils cannot be raised in distillation without 
becoming totally changed, and therefore they are called Jixed 
oils ; that it requires particular management, and a great deal 
of heat, to produce the oil of dippel;” that “ he considered 
the gas from the lainpsiused in the manufactory, was ten times 
more dangerous than the oil apparatus ‘/’that “ he had examined 
the oil-vessel after the conflagration,” and “ not the least fis¬ 
sure, or symptom of explosion, was visible in it.” 

OnittEVATioNs.—The oil of dippel was introduced by Mr. 
Allen^in consequence probably of its having been asserted that 
this inflammable substance might have been produced by the 
oil at Whitechapel, and have occasioned the conflagration. 
Among all the hypotheses which have been advanced respect¬ 
ing the fire at Messrs. Severns’, this is the least tenable, as it 
requires a red heat Jto convert fixed oil into dippel’s oil. The 
common mode of obtaining it for the purposes of medicine 
is by the distillation of dri/ bones in an intense heat. 

At the close of this gentleman’s examination, I was called to 
explain to the jury the distinction between fixed and essential 
oils; and in answer to several questions, I stated, that “ fat 
oils, such as linseed oil, whale oil, olive oil, rapeseed oil, and 
several others, arc called Jixed oils, because they will endure 
a high temperature, and may be boiled in an open vessel with 
very little danger; that they are also called fixed oils, to 
distinguish them from essential oils, which cannot be heated 
without danger * ; in short, there arc no two substances in na¬ 
ture,” said J, “ more different than fixed oils and volatile oils ; 
they are alike only in name, and ought not to be confounded to- 
getiier.” 

• 

Mr. Thomas Barky was the next practical chemist who 
was called. He stated that “ he had made a few experimeirte, 

“ I took tliis opportunity of saying a few words upon essential oils, be¬ 
cause 1 bad just been told there was an intf^tion of insisting ujion the 
danger of distilling tile essential oil of turpentine, which has nothing l«> 
do with the question at issue, but was very likely, without exjihinfilion, to 
ha\i’ perplexed the jury 
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and found that sugar was liable to boil over at a temperature 
of 250®, the ofl at a temperature not less than 650° or 700°; 
that the sugar took fire at 370° by the application of flame; 
and the oil took fire at a temperature higher than Fahrenheit’s 
thermoiyieter goes, suppose nearly 700°} and that, with a view 
to determine whether the leaden pipe might have been melted 
by the oil process, he put some lead into the oil and 
heated it up to 600°, and afterwards took out the lead and 
found it uninjured.” The other parts of Mr. Barry’s evidence 
were tonfirmatory of the testimony which had already been 
given by otlier gentlemen. 

Observation. —^The result of Mr. Barry’s experiment on 
It'ad is what might have been expected, though it contradicts 
the most respectable testimony; Sir Isaac Newton and T)r. 
htiwis having given 540° as the melting point of lead, Morveau 
590°, and Irvine 594°, Some years ago made a scries of 
experiments on the melting points of several of tin; metals, and 
found the pure lead, whi(‘h 1 had prepared by the reduction 
of litharge, would not melt till it had acquired the temperature 
of 612°. 

Mr. Cir ARLES Silvester spoke very decidedly as to the 
superior safety of boiling sugar by oil instead of by a naked 
fire; he said “ he had attended in court during the examination 
of Mr. Wilson; that he agreed with him in the evidence he gave, 
and did not differ from him in any tiling that he was acquainted 
with, equally with himself; that from the experiments which 
he had witnessed he was sure it must have taken three hours 
to raise the oil in the large vessel from 300° to 600°, even if 
the pump had been stopped and the fire constantly attended to; 
fhat if gas were given out from that apparatus it would be in 
very small quantities*at first; that the oil would be decomposed 
so gradually as to let the gas escape without compression ; 
that‘it would be impossible to set fire to the oil in the vessel, 
because there could oxygen present, and (hat if the oil 

had leaked into die lire, )io flame could be eommunicated to 
the oil in the large iron vessel.” 



336 


On the Chemical Evidence 


The next person called was Mr. J. T. Cooper, lecturer §n 

‘ j ^ ^ 

chemistry at the Russel Institution. He stated that if gas 
should be produced in an apparatus that corresponds with the 
model in court, “ it W.qjild all go off up the steam>vent, even if 
it were generated at th*e rate of 500 cubic feet a minute; that 
in heating oil, when he had got it to a certain temperature, he 
found it difficult to add to it; that in one experiment it took 
forty minutes to raise it from 200° to 350°; whereas, to bring 
it from 350° up to 600° or 610°, it required nearly two hours 
and s«alf more; and, at last, he could hardly elevate it*at all, 
though tlie fire was regularly supplied the whole time. 

UouERT llKNniiiK, Esq., being next examined, related that 
“ he had applied hi.^ mind to chemical pursuits ; that he had 
made an expeiiment to ascertain the difficulty of raising oil 
above a certain degree, with a particular portion of fuel, and to 
do Jhis, I took,” said he, “ a small portion of oil, and heated 
it in a vessel over an Argand lamp: I found I could easily raise 
it to 400°, but I could go no further with that degree of heat.” 

Henry Cox well, Es(p, one of the chairmen of the com¬ 
mittee of chemistry at the Society of Arts, was next called. 
This gentleman gave it as his decided opinion that the opera¬ 
tion of boiling sugar by the oil process, is infinitely less hazard¬ 
ous than the common mode, and that he considered it to be so 
for the reasons already given by Mr. William Allen and others. 

Mr. James Deville, manufacturer of gas-lightrapj^ratus, 
stated, that “ he had been much accustomed to the use# of oil 
and experiments connected with it; that he had been in sugar- 
houses in great number, and thought, for Ac reasons already 
given, that the oil mediod was safer than the old mode ; that 
in an experiment he made with oil he took the degrees of tem¬ 
perature every two minutes and a half,—-that at first he in¬ 
creased it 27° in that time, then only 18°, and afterwards only 
in the following ratio, 15®—12°—10°——6°, of heat acquired 
in the same time, tliough the fire became still stronger and 
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fUtronger; that he had seen oil boiling in large quantities at 
Htill; there were at least five or six tons, and that the propri¬ 
etor put a lighted paper to the surface, for the purpose of shew¬ 
ing the experiment, and it would not ta|i£e fire/' 

Mr. Samuel Parkes was then recalkdj and examined as 
to the nature of explosive mixtures. 

Timothy Bramah, Esq., was the last witness calle^n be¬ 
half ot the plaintifis, in this stage of the trial, who was capable 
of giving a chemical opinion; and he stated as follows “ I 
have/’ said he, ** made the experiment mentioned by Mr. Ilen- 
drie of heating oil over an Argand lamp, and I gave it up be¬ 
cause I could not bring the oil to the desired heat; for, having 
got it to a certain degree, the thermometer became perfectly 
stationary. T tried die experiment again in another way, and 
the plate underneath the apparatus melted, and I gave it up.” 
He added, “ I have seen the operation of boiling sugar on a 
large scale by means of this apparatus, a year and a half ago; 
and 1 think, for the reasons already adduced, it is inuch less 
dangerous than the former plan.” 

On the Second Day, evidence for the Defendants was 
called, and the first person who spoke on the chemical part of 
the subject was Samuel Wilkinson, who said he was fore¬ 
man to Messrs. Taylors and Martineau, chemists and engineers. 
The following is a brief account of the most material parts of 
his testimony. “ I received orders,” said lie, “ from Mr. John 
Taylor, to make experiments on oil. The vessel I used was 
three feet long, fifteen inches wide, and fifteen inches deep, 
made of wrought-irdti united by rivets. Mr. Martineau tried this 
boiler with a small quantity of common whale-oil, which he boiled 
in it on the Saturday afternoon, the 13th of February. On the 
15th,‘Mr. John Taylor ordered me to add a quantity of oil to 
the oil Mr. Martineau )md boiled; and 1 added sufficient to 
make the whole between twenty and thirty gallons, with the 
design of ascertaining (for Mr. Taylor wished to know) 



338^ On ike Chetnical JEvidence 

certain quantity of common oil, mixed with that 
which had been Boiled, would produce inflammable vapour at a' 
low temperature. The vapour did not appear inflammable 
untU we came to a IjpMperature of 280®. The vapour at 280° 
took fire in sudden gusts, as an explosion; when it came to a 
temperature between 280® and 300°, there was a noise like fat 
frying in the boiler; and when the vapour that was inflammable 
isbued from the tube, there was a sudden concussion ip the 
boiler^hich I call an explosion. On the 16th of February, I 
empti* the boiler and cleaned it out, and then put in* about 
thiity» three gallons of fresh whale-oil. The expeiiment was 
continued twelve days, and tlie oil was heated about eleven 
hours tach day, and the highest to which it was carried was 
607°. On the second day the vapour was shghtly iuflammal»h 
at 376°, as it was before at 280°, in the other oil. On iIk“ 
fourth day the vapour was very inflammable at 360°, and at 
380° scarcely inflammable. On the sixth day I applied a light 
to the vapour in the boiler^ which took fire. I unscrewed the 
tube, and applied a light to the hole in the boiler, and the 
vapour burned in the boiler. On the seventh day it was sug¬ 
gested that it was proper to take twelve gallons of the oil out 
of the boiler, which was done. I received ordei s at tire same 
time to raise the temperature to 600°. On the eighth day it 
was carried to 500°; when at the highest it was inflammable at 
sevt'n inches and a half from the top of tire tube, and it burned 
like lightning; the explosion in the boiler was still the same. 
When this concussion did not take place in tlie boiler, there 
was no vapour or flame, it was only fire occasionally,, as the 
vapour came from the tube. On the ninth day, at 497°, the 
vapour took fire at the end of the worm; there was a worm 
attached to the boiler by another pipe; this was fifteen feel 
long, it passed through a cask of water,.and at the end of this 
it took fire at 497°, and continued burning twenty minutes, and 
burned six inches in length. On the tenth day it was hiflatn 
mablc at 346°; at 390" it spread itself like lightning. On the 
'•Icvcnth and twelfth days it was slightly inflammable at 310^. 
Ml. Pastorelli supplied the thermometer, 1 received it irom him 



given on a late Trial. * 

u^j^self; but it was proved before it was put inta the 
lOater. Mr. Pastorelli makes them; he makes,'Vloekit/H^d 
so on.” 

OBSEavATXOKs. So cootTEury is tliis to every thing 

which I have found to the conclusions of those gentlemen who 


.were consulted with myself by Messrs. Severn, King, and Co., 
th^ 1 have gone through the whole with great care, and have 
collected the principal points into one view, that any individuals 


accustomed to chemical inquiries, may, if they please,^peat 
the experiments, to see if from common whale oil they c^ pro¬ 


duce the results here related. 


1 have first to observe, that he says Mr. Martineau botlcd the 
oil, which appears to me to have been very improper, as the 
object ought to have been to assimilate the expciimenl as much 
as possible to what took place at the sugar-house; where the 
oil was always kept at a much lower tempeiafurc. The mixture 
of two kinds of oil was also improper. It is stated by Wilkin¬ 
son that “ the vapour at 280^^ took fire, and there was a sudden 
concussion in the boiler like an explosion.’* To tins I have 
only to say, that 1 have never been able to procuri* an inflam¬ 
mable vapour from whale oil that would burn at the end of a 
short tube fixed in the cover of the retort, until the oil was 
heated beyond 600®, and that I never witnessed the concussions 
and explosions which he speaks of. It is also remarkable, if the 
vapour which issued from the oil was so explosivCf that he was 
not on the sixth day blown to atoms, when he unscrewed the 
tube. On the ninth day he says “ he had a worm-tub, with a 
leaden-pipe fifteen feet long passing through a cask of water, 
and at the end of this the vapour took fire at 497®; it continued 
burning twenty minutes, and burnt six inches in length.'’ 1 do 
not believe I could have produced such an effect with pure 
whale-oil if I had heated the vessel to 700°. 1 have seen 

the vapour burn at 480° for a moment close to the surface of the 
oU; that is, when kept hot by the body of oil, but it would not 
inflame at the end of a tube twelve inches long when healed 
to 600°. On the tenth day, he says, “ that at 31)0'’ it ^prca(l ilsclf 
like lighlniug, and ou the eleventh anti iwelfih tlay^ was in- 
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flammable at 310*^.” These statements convince me that there 
must either have been some mistake as to the imture of the oil 
that was employed, or a part of the mercury must have escaped 
from the thermometer by an accident, or by distillation, in the 

v‘ 

intense heat to which oil may be subjected, as we are told the 
thermometer open at the top. It is certainly not usual to 
employ such thermometers in any experiments that require Ac¬ 
curacy. Mr. Wilkinson also tells us, “ that the thermometer was 
prov^ by hot water before it was put into the oilbut I should 
be glad to be informed, how the accuracy of a thermometer, 
which is designed to measure temperatures above 212°, can be 
determined by hot water. 

Mr. Miciiakl Faraday, Assistant in the Laboratory of the 
Royal Institution, stated, that “ he heated oil in an open pan, 
and found the vapour combustible on the surface of the oil at 
400°, and that it will burn constantly, the temperature being 
kept up; that he has distilled whale-oil, and produced naphtha 
from it; that he had produced it at a lower temperature from 
oil that had been heated to 360° for twenty-four successive 
days, than he could from fresh oil; that the vapour of the dis¬ 
tilled oil is heavier than the atmosphere, and so is the vapour 
produced from the naphtha; that the vessel in which the oil 
was boiled had a tube rising two feet above it; that he caught 
the vapour issuing from the pipe in a pewter vessel, and when a 
light was applied to it, it inflamed throughout the capacity of 
the vessel, and that if the steam-bin at the sugar-house had 
been filled with such vapour, he should not be surprised if it 
did inflame.” On being asked, if any experiment was made to 
sec what effect was produced on the oil itself, he replied, 
** they rose the oil to 410°, and the emission of vapour was 
continued \ the heat was then continued to get a stronger va¬ 
pour, but instead of that we got the oil out.” When asked at 
what degree it had then arrived ? he answered, “ During the 
boiling, and when we began to look at things, the temperature 
was 460°.” He went on to say, “ it passed out in jerks, it was 
thrown out by a rapid concussion in the boiler, the formation 
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of the vapour expanded, and threw out the oil; it rose four or 
five feet from the end of the pipe, and struck die ceiling; it 
was a sort of irregular fountain; the oil ran into the fire, and 
die fire was very muc^ increased by it at the dme this boiling 
happened/’ On being asked to shew the effect of the explosion 
of the naphtha, he lighted a small piece of taper, and put it into 
the phial of what he called naphtha, which, after one or two 
attempts, produced a feeble lambent dame, of a bluish yellow 
coldir, which extinguished the taper and immediately expired— 
a most offensive smell being at the same time perceived through¬ 
out the court. On being asked, if the inflammation that took 
place when he collected the oil vapour in a vessel was accom¬ 
panied with noise ? he replied, “ without noiseand added, 

You may make explosion without noise, and, generally speak¬ 
ing, it would be a silent one.” He said he thought the process 
of heating sugar by oil more hazardous thanjthe ordinary mode, 
and especially from the production of the naphtha at 410°, and 
from tlie danger of the oil boiling over*. On being asked the 
construction of the boiler in which he made his experiments, he 
said “ the boiler was not enclosed with bricks, and the oil ran 
into the fire.” “ Then,” said a juryman, “ their fire could not 
have been made on the same principle as that,” (pointing to the 
model of the apparatus used at the sugar-house); and another 
juryman added, “ the experiments of this witness do not apply 
to such a boiler as this.” 

Obseuvatk NS. Mr. Faraday stated, that in his own first 
experiment he could not obtain inflammable vapour, even on 
the surface of the heated oil at less than a temperature of 490°, 
which is a striking contradiction to the first witn[||||e on the same 
§ide of the question, who asserted that he procured it, at the end 
of a tube, 280°. It was improper, I conceive, to say that “ if 


• If Mr. Faraday had attended to the habitudes of boiling oil, he would 
not have spoken of the danger of its boiling over, as it does not rise in tlie 
pan, except as is occasioned by the gradual expansion from change of tem¬ 
perature ; but always boils with an horizontal motion. 
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the eteiun-bin had been filled with oil vapour he should not be 
surprised if it did inflame,” because he must have known it Co 
be impossible to fill such an area as the steam-bin with oil- 
vapour, as it condenses on coming into ^ cooler medium, aud 
is no longer vapour. The statement was likely to mislead and 
prejudice the jury. What he could mean by ^saying that 
“ during the boifltng the temperature was 460°,” I cannot under¬ 
stand, if it was whale-oil that he was operating upon, as such oil 
does not boil until it be heated to many degrees beyon(k|i00. 
On tha oil being driven through the pipe;,until it struck 1.he 
ceiling much might be said, if I were not afraid of exceeding 
my prescribed limits; but I must observe, that I cannot con¬ 
ceive how the expansion of the vapour could throw out the oil: 
for, if the vessel could not hold the vapour and the oil, the na¬ 
tural consequence would have been for the vapour to oscapt' 
througli the tube, and not the oil; there is, however, reason to 
believe that the vessel was nearly full when they begun the c\ 
periment, and the sudden accession of heat occasioned siu'h an 
expansion in the oil itself, that the vessel was incapable of con 
taining it, and then there can be no wonder that it was ex¬ 
pelled with force through the pipe. I have found by direct 
experiment, that whale-oil expands more than one-fifth in being 
heated from 58° to 460°. The silent explosion which this 
witness spoke of, 1 cannot at all comprehend; for explosions 
witliout noise, appear to me to be as absurd as to talk of music 
without sound, or fragrance without smell. 

One word more respecting the construction of the experi¬ 
mental apparatus employed by Mr. Faraday and his friend.s. 
The boiler, he says, “ was not enclosed; it sides were left bare 
to the air, anel^hcre were crevices between the boiler and the 
fire.” How unlike this to the real apparatus which it was in¬ 
tended to represent! and how can we wonder, whe%thc vessel 
had been filled without a due regard to the expansion which the 
oil would experience, and the oil spouted up to the ceiling in 
consequcjice thereof, that the persons who were collected to 
witness the experiment, and saw the fire greatly increased by 
the oil niuiiiug into it, down the sides of the vessel, should have 
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been greatly alaiuiedy and should afterwards have cotiie iato 
court and declared on their oaths, that they believed the bbiliirg 
of sugar by means of heated oil to be a dangerous process. 

Mr. Richakd Phillips, F.R.S. E., Professor of Chemistry 
in the Royal Military College, and Lecturer on Chemistry at the 
London Institution, was next examined. He sthled. that in his 
first experiment witli oil he heated half a pint in a retort for 
about thirty hours up to 360°; he then [observed that the oil 
had thickened considerably, and become darker. “ 1 then 
heated it,” said he, “ pretty suddenly up to about 500°, and 
there distilled over, at that temperature, a volatile oil: ftiis oil 
I have a specimen of, this is a portion of it,” (prodneing it).^ 
“ This oil,” continued he, “ though it appears extremely fluid 
now, if taken into a cold atmosphere, becomes solid.” He went 
on to state, that he obtained a vapour fropi common whale-oil 
at 500°, but that the oil which had been heated to 360° for 
twenty-three days, gave out inflammable vapour at 400°; that 
this was vapour, and not gas, because the temperature, in his 
estimation, was not sufficient to convert oil into gas ; hut when 
heated to 460°, it gave out aqueous vapour and inflammable 
gas; that water is formed during the distillation of oil, by a' 
portion of the oxygen and hydrogen uniting; that he considered 
the oil-apparatus for refining sugar dangerous; that tlie oil- 
vapour could not get on fire without coming in contact with 
flame; but, said he, “ the oil, as in the public experiment, 
would be forced out by sudden ebullition, and run down 
to the fire-place, and take firethat “ in the huge vessel 
there wiere 100 gallons of oil, and the force would probably 
be in some ratio to the quantity.” On being asked what time 
it would require to effect that, he replied, “ A few minutes 

« 

after it w^ heated to 360°; supposing they were at work at 
that temperature, and the pump stopped, in twenty minutes, 

I am certain, by a strong fire, the oil would spout out at the 
end of the tube.” In their experiment vessel, he did. not know 
whether the safety-pipe dipped into the liquid or not. 
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Observations. —I am aware that a oil dis-*^ 

tilled from whalO'oil at 600'’;-but l^was'%;6t aware 
could be separattid Irom it, that 'm iftie month of A^ril w4vl^ 
bccos^ 's(did by expaHure to the cold of the common ' 

s^lre. TtoOL'iSi th^'badfbecn increasJ^ in its specific ^r^itv ^ 
4)y a confinusd beating W 28 days, from 0.922 to 0.963, 1 pr(^ 
cured a volatUi^ oil b^ common distillation, that was only of 
the t^bific gravity of 0.865; but this seems to have no ten¬ 
dency to become solid, and I have examined it ^llvc^al times 
sine# it was distilled. As to this gentleman’s procuring in¬ 
flammable vapour from oil at 400", 1 can only say, that I could 
not‘piocure it at that temperature; but as to the production 
) of inflammable jras from whale oil at 460", that is ceitaiiily a 
mistake, as I have, since the trial, proved by uiieijuivoeal ev- 
periiuents, that it cannot be obtained but at a temjieratuiv 
much beyond what our thermometers will measure. Mi. IMul- 
lips’ assertion, that if tlu' oil at the sugar-house, heated to 
360", had been urged by a strong fire, it would in twenty mi¬ 
nutes have arisen to 460°, and that tJic oil would then havt- 
spouted out at the end of the lube, and would have run into 
the fiic-placc, and taken fire, has very much smpiised me ; as 
1 know he is a man of great discrimination, and not apt to 
make assertions, without due consideration. I'he statement of 
such an opinion, which might have done tlie plaintiffs in this 
action great injury, was made, no doubt, without considering 
the different capacity of the two vessels, and the quantities of 
oil put into them. In the one case, the vessel was so nearly 
filled with oil, that when the usual expansion"' took place, the 
vessel could not contain it; whereas, in the other case, there 
was a vessel of the capacity of 300 gallons, with only 100 
gallons of oil in it, and a tube of safety in the cover, which 
vvus sixteen feet long, and terminated in a brick tunnel, coin- 
inunicatiug with die common atmosphere.* In the Scperimeiit- 

* I have found by experiment, that whale-oil expands in heating troui 

to 430'^, mure thou one-fifth of its original volume. 
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J Ve!^ ^ Whitccrosai^^^t, tpc 0 .v^as not allowed for the -^ 
.. ^plnd safBciently, and the sudden accession of 

'<■ lyeat^^ititeessartl^ drove it through the tube, and occ^ioned it 
. to^strj^e the ceiling; and as the veas^ was not ^foperfy set, so 
as4t> enclose the fire completely, the oil n&^rallyfell frQ%the 
' ceiling into the fire-place; but in the veiifel which w^s used 
at the sugar-house, such ample room was left for cxpansi(^f« 
that no fire, which could have been made in the fire-place un- 
demeatli it, could have forced it into the tube of safety; a^^d 
if that fiad occurred, the oil could not have come in contact 
with the fire, as the fij e-placo was entirely coveicd by the ^on 
vessel itself, and completely enclosed on every side by compact 
})riek-work. 

Doi'tou Joiik Bohtock, F.R.S., F.L.S., and Lecturer on 
Cliemistry at Guy’s Hospital, was next called. This geidlemaii 
told the CouU that he attended some experiments at Mr. Tay¬ 
lor’s on the fitli of April last; that he saw half a pint of oil 
submitted t(i distillation in a glass retort, and that a volatile oil 
came over at 410°, that was inflammable ; that he then directed 
his attention to a parcel of oil that had been subjected for 23 
days to a heat of 360° in an iron boiler, and was reduced to a 
slate like piVcA in apjiearancc; that he applied a taper to the top 
of the tube communicating with tlie upper 2 >J^rt of that boiler, 
and that at many degrees under 400o, there where small jets of 
flume, and that at a little more than 400° those jets lieeame more 
considerable ; that they coiled up a sheet of pa 2 )er in the form 
of a raj), and put it loosely on the cxticmity of tlu' tube, and 
that upon applying a taper this became immediaOdy filled with 
flame. He then described the spouting of the oil out of the 
tulie, which had been related by former witnesses, and added. 


• The oil, Avhich measured 100 gallons in the common temperature of the 
atmosphere, would probably have measured 122 or 123 gallons whin lu'etod 
to 460°; but as it was heated in a vessel of surh large dimensions, and as 
oil boils, not with a pc rpcndicular, but with a horizontal motion, I cannot 
eouc eive tliat the most violent boiling would have forced it out of the 
vessel. 

Vor.. X. 2 A 
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that he believed those facts were quite new to all the parties 
present, and to chemists in. general; and on being asked if he 
thought the new process a more hazardous operation than the 
old mode of boiling sugar, he replied, ** I think no person could 
view tlie experiment in Whitecross-street, without seeing it was 
an agent of extreme activity and danger/’ 

'•f - ‘ 

’ Observations— From the undoubted respectability of this 
gentleman, and also of the others who were engaged on the 
same aide of the question, one can have no hesitation in believ¬ 
ing that they all faithfully reported what they saw; but when 
we compare the degrees of temperature at which the several ap¬ 
pearances took place, with the temperatures at which similar 
phenomena occurred in the experiments of the PlaintilFs’ che¬ 
mical witnesses, we are naturally led to search for some satis¬ 
factory explanation of these contradictory results. I know the 
care with which I made my own experiments, and how the se¬ 
veral experiments which were performed by different means, 
corroborated one another; 1 am therefore satisfied that the re¬ 
sults which I obtained were the true results, and that there 
must have been some source of error in the manipulations of 
our opponents which have escaped their notice. It has occurred 
to me, that as whale-oil often goes through several hands, be¬ 
fore it comes to the consumer, and as different dealers have dif¬ 
ferent modes of refining it, that there may have been something 
in the oil which there ought not to have been; or it may pos¬ 
sibly be attributable to the thermometer, which from the cir 9 um- 
stance of its being an open one, is not so improbable as it other¬ 
wise would have been. 1 do hope, however, that the gentleman 
who instituted this public experiment, as it has been called, will 
investigate the matter thoroughly, for the credit of all of us. 
Instead of ** a state like pitch,” Dr. Bostock must have meant, 
a state like tar. All he intended was, as 1 conceive, to describe 
the oil which had been long heated, as a black and viscid sub¬ 
stance. I have only one other observation to make respecting^ 
Dr. Bostock’s evidence, viz., that from the effect which the ac¬ 
cident in Whitecross-street had upon the Doctor’s mind, I 
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should not have been surprised 'K his description of the oil as 
“ an agent of ^treme activity anid danger,” had proved fatal to 
the plaintiffs; at the same time I believe that if he had known 
the quantity of oil that was put into that vessel, and had been 
aware of the great expansibility of whale oil, he would have ex¬ 
pected just such a result as did actually happen, and woi^ld 
• * *1 
have given a very different testimony in court. 

Joiin Geouge Children, Esq., F.R.S., F.L.S., 

F.A.S., M.G.S,, of the British Museum, was next examined. 
This gentleman, who had never had an opportunity of seeibg a 
sugar-house, or of making any experiments himself on either 
oil or sugary was not likely to throw much new light upon the 
subject; but having seen the public experiment in Whitccross- 
street, he gave an opinion respecting the comparative safety of 
the two modes of boiling sugar, similar to several of the wit¬ 
nesses on the same side of the question. Mr. Children, from 
his general knowledge of chemistry, was very well qualified for 
investigating the subject, and it is to be regretted that he did 
not do so. 

John Taylor, Esq., M.G.S., Chemist and Engineer, was 
next called upon to give evidence. This gentleman stated, that 
his first experiments on making gas from oil, were five years 
ago; that lie had a patent for it; that he was now a partner in a 
very large manufactory, and from his experience in oil, he did 
not think it a vci y safe article to be used to apply heat to any 
other substance. He then said a great deal on the habitudes of 
tar oil, but as this docs not appear to me to bear at all upon the 
question, and as 1 have extended this paper too much already, 
I omit the whole of it, together with the reasoning respecting 
currents in mines. On'-being asked respecting his experiments 
with whale-oil, he said there was an inflammable vapour that 
issued ‘from it at various temperatures from 340*^ to 390% but 
that he left Wilkinson to make a minute of every thing. That 
he had 400 tliermometers made by Pastorelli; that the one used 
in the experiment was one of them; that he had proved some of 

2 A 2 
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them, and found them good for common thermometers. On b»ng 
asked if he proved the second thermometei* before it was ap¬ 
plied by Wilkinson, he said, “ I believe not; I left it to him to 
do it; in fact, F left the experiment in his hands” On his fur¬ 
ther examination he said that ** the vapour which arose in their 
experiment appeared to him to be the same sort of combustible 
matter that he had seen from the tar oil.” On being asked if 
he thought the new machine added to the danger of refining 
sugar, he replied, ** 1 have thought so long ago, and Uiink so 
now.” 

OnsiiRVATioNs.—From the knowledge which this getitleinan 
possesses of chemical science in general, and from his exj»e- 
rience in making chemical experiments, it is greatly to be re¬ 
gretted that his avocations did not permit him to snpcrinteml 
and conduct this important experiment himself; for if he had, 
he would not have depended upon a common thermometer open 
at the top, and ronscijucntly liable to lose part of its nu'rcury, 
but would have taken the most perfect inslrumcui that he could 
liave procured. I do hope, however, that he will make the nc- 
ceiisary experiments himself, as no man is more capable of doing 
it with accuracy, and that for the credit of science he will give 
the results to the public as soon as possible. I observe the 
whole of Mr. Taylor’s eviilencc refers to oil-vapour, and not to 
oil-gas. 


The next chemist culled was Mr. Alexander Garden. 
I'his gentleman said that he was present at the experiment in 
Whitecross-strect, but he was evidently cautious how he gave 
any opinion. On being asked if he could form a judgment of 
the comparative danger of the two methods of boiling sugar,iie 
replied, “ I should be inclined to consider the process by oil is, 
of the two, the most hazardous.” 

OnsEttVATioN.—This gentleman gave iiis evidence in so dis- • 
passionate a manner, that X think it very probable, if he had de¬ 
pended solely on his own experiments, and had not witnessed 
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the spouting up of the oil at Whitecross-street, which had a na¬ 
tural tendency to alarm and priejudice those who were unac- 
quaiuted with the real cause, it is very likely he would have 
come into court with a different impression, and would have 

given a very different testimony. 

¥ 

Arthuh Aikin, Esq., F.L.S., M.G.S., and Secretary to the 
Society for the Encouragement of Arts, ^c., was then examined. 
He stated that some years ago he made experiments.on whale- 
oil, iind ascertained that besides the proper oil, it contained a 
quantity of animal jelly in solution. “ I found,” said he, that 
when this was boiled pretty rapidly, it burnt, in some degree, to 
the pan, in consequence of which the oil became black; and it is 
well known that if animal jelly be exposed to such a temperature 
as to blacken it, it will be decomposed, and a quantity of very 
volatile inflammable oil will be given out. This oil is known by 
the name of Dippol’s animal oil. He then stated that he thought 
a thermometer dipping into the surface of the fluid, in a vessel 
of heated oil, would be a very inadequate test of the tem¬ 
perature of the bottom of that fluid. “ On this account it is,” 
said he, “ that I think oil is a fluid which it is not advisable to 
make use of to raise the temperature of other substances.” 

Much of Mr. Aikin’s evidence was similar in tendency to that 
of other gentlemen who went before, and which 1 have remarked 
upon already. I, therefore, pass it over, together with other 
parts which are so ambiguous that I cannot understand them. 
When eross-examit\ed by Mr. Solicitor-General, he said, that 
to produce a vapour from oil that would be inflammable, it 
would require “ a temperature sufficient to char the substance,” 
and that “ if the mass^of oil is kept in motion, it is less liable 
to this than if it remains quiescent;” but that southern whale- 
oil contains less gelatine than the other oils. In answer to a 
question from Mr. Scarlett, who shewed him a pot of oil, he said, 
“ I should expect this to be oil which had been exposed to a 
high temperature, in which the jelly is considerably chaned, and 
the oil is fouled; and I think it would transmit heat more slowly 
than previous to the thickening and blackening of it; the more 
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limpid oil is, the more it will transmit heat. It has been proved 
by Count Rumford, and other chemists, that the transmission tfS ^ 
heat is retarded by its being solid.” 

Obseavationb. —I conceive that Mr. Aikin ought not to have 
dilated upon the effects which would take place when whale oil • 
was “ boiled pretty rapidlybecause it had been proved in 
court, that the oil which was employed for heating the sugar at 
Whitechapel was never boiledy but heated only to a temperature 
of about 340°, or 350°. In regard to Dippel’s oil, I am surprised 
Mr. Aikin did not know that this substance cannot be produced 
by dhy^eans but by what has been called destructive distilla¬ 
tion. His observations respecting the thermometei do not ex¬ 
actly apply, because there would bo no difficulty in placing a 
thermometer so that the bulb should touch the bottom of the 
vessel. I think Mr. Aikin was wrong in saying, that to procure 
iiiHainmable vapour from oil it would require “ a temperature 
sufficient to char the substance,” for several persons have 
proved that they had produced it at a much lower temperature 
than this indicates ; but if Mr. Aikin had said inflammable gas, 

1 could agree with him entirely. 

Mr. Aikin is, I think, perfectly right in the Importance which 
be attaches to the pump in this apparatus; and his opinion of 
the superior quality of southern whale-oil, in some measure 
justifies Messrs. Severns in having chosen that particular kind 
for their purpose of boiling sugar. The opinions of Count Rum- 
ford respecting the power which fluids have of conducting heat, 
are not at this day entirely agreed to, but I believe Mr. Aikin is 
quite right in his conclusions on this part of the subjedt. 

Several witnesses were now called to give evidence respecting 
their observations on the first appearance of the fire, and they 
each declared that the flames were of the usual colour, and that 
they perceived no peculiar smell whatever. 

On the Third Day of the trial Mr. Faraday was recalled, 
and he delivered the following opinions : That the vapour given 
out from the oil-vessel at the sugai-house, “ if fired, would 
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have .exploded, or have burnt more or less quickly, in proportion 
toihe mixture of air with it; that the explosion would not re- 
sea^le that^of g^unpowder, ^ for it would not be so violent, but 
th%t the explosion, if such took place, would be of a bursting 
nature, and would rapidly expandthat ** the smell of the va¬ 
pour is essential to the vapour, but when it is exploded it forms 
other substances.** After several other remarks from Mr. 
I^araday, I was called and asked if 1 concurred in this testimony, 
to which I replied, that 1 never witnessed the explosion of gases 
without smell; that 1 do not believe that an inflammable vapour 
is produced from whale-oil at the low tcmp<*ratiires which have 
been named, unless some other oil be mixed w'ith it; that kcon- 
ccive it impossible that inflammable gases could have ^biained 
in the steam-vcnl, they must have gone into the atmosphere as 
they were gencruU d ; that I never witnessed any explosions of 
carburetted hydrogen gvis without tremendous noise, nor without 
smell.” On Mr. Phillips being recalled, lie said, that “ with 
resjiect to the adulteration of the oil, it was us likely to he so in 
the other case of this concern, as in the experiments they mailc.” 
After which one of the jurymen said, ‘‘ We are not satisfied 
about the oil being pure.” 

OnsERVATioN.—The obvious reply to Mr. Phillips’s remark 
is this: That it is not likely tliat the oil used by the chemists 
for the plaintiffs was adulterated, because it had not the charac¬ 
ters of volatility which the other oil had; neither do wc know 
of any thing that could have been added to oil to restrain its 
volatile parts, and render it less inflammable; whereas, there 
are many substances with which the whale oil might uninten¬ 
tionally have been contaminated, that would increase its in¬ 
flammability, such as oil of turpentine, or tar oil. 

Hekry May and Mr. Lockie were recalled to explain some 
parts of their former evidence ; and when Sir John Copley, the 
Solicitor-General, had addressed the court and jury, his lord- 
ship summoned up in a very luminous speech. The jury with¬ 
drew, at four o’clock, and returned in three quarters of an 
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hour, finding a verdict for the plaintiffs^—Damages, ^7181 
2s. 6d. • 

Thus have I attempted to give an impartial account of the 
particulars of this very important trial, with such observations 
as naturally occurred to me when reviewing the evidence on 
both sides the question, and, at the same time, have endeavoured 
to explain the reasons upon which my own opinions were 
founded, some of which are in direct opposition to the majority 
of those persons who undertook a series of experiments in be¬ 
half of the defendants. , 

The gentlemen from whom I differ are, however, all well 
know^i as persons of considerable scientific attainments, and 
some ofUticm have long been my intimate acquaintance. I 
cannot therefore be suspected of entertaining an improper 
feeling towards any of them. Their evidence has been ex¬ 
amined by me merely in the capacity of a chemist, and I have 
endeavoured to do it without fear or prejudice. 

As to the purity of the motives of the gentlemen above al¬ 
luded to, the known characters of the individuals leave no 
room for doubt; but it has always been acknowledged that 
the most scientific men have sometimes been mistaken in 
the conclusions which they have drawn from their own expe¬ 
riments. 

It is not for me, however, to assert that 1 am less fallible than 
they; it is for the public to investigate the nature and value of 
the different experiments, and then to decide between us. 

To enable that public to do this on good grounds, the above 
concise account of the case has been written; and I do flatter 
myself tliat it will have the effect of removing from the science 
which I have espoused, that character of doubt and uncertainty 
which some circumstances attendant upon this trial, might 
otherwise have attached to it. 

'Samvel Parkes. 

, December 1, 1820. 

P. S. The other trials, arising out of the dreadful conflagra¬ 
tion which has occasioned this paper, are fixed to come on at 
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Guildhall, on the 13th of this month; and, as it is expected 
that one trial will settle the question as to the remaining po¬ 
licies, the whole will, probably, be decided before these animad¬ 
versions are published. Should any thing, however, occur on 
the ensuing trial that is new and interesting, I may, probably, 
deem it necessary to trouble the editor with some farther ob¬ 
servations. S. P. 


• Description of the Plate. 

Fig. 1.—Is an elevation of an apparatus for boilii;||^ sugar, 
or evaporating any liquid by means of the circulation of heated 
oil. 

A, is a wrought-iron vessel for heating the oil, similar to the 
boiler of a steam engine. It is set in brick work, with a fire 
under it of a moderate size, and without any flues round the sides, 
so that the whole action of the fire is upon the bottom. It is 
made of an oblong form, and its length should exceed its 
breadth as much as the situation it is to be placed in will allow. 
The size depends upon the quantity of oil to be heated, or the 
liquor which is to be evaporated ; and it is observable that the 
more the surface presented to die fire exceeds the evaporating 
surface, the greater will be the economy of fuel. Whale-oil, 
free from sediment, is found to answer better than any other for 
this purpose, and the quantity necessary to be employed, is 
merely sufficient to cover the bottom of the vessel to the depth 
of six or eight inches. 

B, is thermometer for ascertaining the heat of the oil. 

C, is a small tube opening at the lower end into the oil vessel, 
while the upper extremity passes into a long flue, called a steam 
vent, and communicating with the atmosphere. This pipe 
serves three different'purposes: the first is, that before the 
pump begins to work in the morning, there is a quantity of air 
contained in it, and it is necessary there should be a vent for 
that, when the pump is set to work, in order to prevent any 
compression in the inside of the vessel. The next is, that with 
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a common suction-pump it is necessary there should be a com¬ 
munication with the atmosphere. Thirdly, it is designed lo- 
carry olF the aqueous vapour from the fresh oil, which has a 
very bad smell, and such vapours would injure the sugars, if they 
got abroad in the sugar-house. 

D. Is a cast-iron pump with a spring metallic piston commu¬ 
nicating with the oil-vessel A, by means of its suction-pipe E. 
It is set in motion in the usual manner, by some mechanical 
power. 

F, is a copper vessel, the bottom of which is covered in the 
inside by a coil of pipe, communicating at one of its ends with 
the pfinm at G, and at the other end with the oil-vessel through 
the pipe i-I. Through this coil of pipe the heated oil circulates, 
and being surrounded on all sides by the liquid in the pan F, 
it gives out about 100° of heat in its passage, and returns to 
the oil-vessel to obtain a fresh increase of temperature. This 
pan is surrounded by brick or wood work, to prevent cooling. 
Of course it has no fire under it. 

Fig. 2.—Is a ground plan of the same apparatus in which the 
coil of pipe in the evaporating vessel F may be seen. 

A, is the oil-vessel in which are inserted the thermometer B, 
and the vent-pipe C. 

D, is the pump. 

E, G, the pipes forming the communication between the oil- 
vessel and evaporating pan; which, after circulating in Uie 
form of a coil, passes out .at the centre of the bottom, and re¬ 
turns to the oil-vessel by the pipe H. 


Art. XII. On the Vapour q/* Mercury at common Tempera¬ 
tures, hy M. Faraday, Chemical Assistant at the Royal 
Institution. 

It has long been admitted, that in ihe upper part of the 
barometer and thermometer an atmosphere of mercury exists, 
even at common temperatures, but having a very small degree 
of tension. The following experiment renders it easy to shew 
this atmosphere even when the air has not, as in the instru- 
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ments above mentionedf been removed. A small portion of 
mercury was put through a funnel into a clean dry bottle, ca¬ 
pable of holding about six ounces, and formed a stratum at the 
bottom not one-eighth of an inch in thickness; particular care 
was taken that none of the mercury should adhere to the upper 
part of the inside of the bottle. A small piece of leaf-gold was 
then attached to the under part of the stopper of the bottle, so 
that when the stopper was put into its place, the leaf-gold was 
enclosed in.the bottle. It was then set aside in a safe place, 
whicli^happened to be both dark and cool, and left for between 
six weeks and two months. At the end of that time it was 
examined, and the leaf-gold was found whitened by a^uantity 
of mercury, though every part of the bottle and mercury re¬ 
mained apparently just as before. 

This experiment has been repeated several timbs, and always 
with success. The utmost care was taken that mercury should 
not get to the gold, except by passing through the atmosphere 
of the bottle. I think, therefore, it proves that at common 
temperatures, and even when the air is present, mercury is 
always surrounded by an atmosphere of the same substance. 


Art. XIII. Some Account of the late Expedition to the 
Polar RegionSf under the Command of Captain William 
Edward Parry. 

The circumstances attendant on the failure of tlie search for 
a north-west passage, by the expedition under the command of 
Captain'Ross, in the year 1818, induced the Lords of the Ad¬ 
miralty to make another experiment; aPfji accordingly th^ Hecla 
and the Griper, properly fitted out for the undertaking, were 
placed under the command of Lieutenant Parry ; a gentleman, 
who, as the result has amply proved, was highly qualified for 
an undertaking, perilous in itself, and rendered peculiarly ardu¬ 
ous by the failure of his predecessor. 

This expedition left the river in the month of May, 1819, 
and arrived, on the 14th of June, off Cape Farewell, which is 
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the most southern point of Greenland. They then made a 
fruitless attempt to gain the western coast of Davis’ Straits, 
but were prevented by the ice, and were obliged to proceed 
midway between the two coasts; having thus ascended to 74° 
north, the latitude of I^ancaster Sound, to which their attention 
had been directed in the hrst instance, and finding the ice still 
between them and the western coast, they entered the ice, and, 
after eight days of extraordinary effort, they succeeded in 
getting into the open water to the west. Having landed at 
Possession Bay, the place where the former expedition had 
touched after leaving Lancaster Sound, they entered the Strmt 
to which {that name has hitherto been attached on the Ist of 
August. This inlet was now ascertained to lead direct into 
the long-sought for Polar Sea ; it extends about one hundred 
and fifty miles in a direction due east and west, the shores 
bounding it to the north and south being nearly parallel, at an 
average distance apart of from forty to fifty miles. These 
shores, though in several places indented so as to form 
considerable bays, or perhaps, in some cases, entrances into 
channels dividing the adjoining lands into islands, in no one 
case were found to approach in such a manner as by any 
possibility to cause them to appear to meet; on the contrary, 
there is no position in the whole Strait, where, to an observer 
sailing in a vessel into it, such a deception could have arisen. 

The supposition, therefore, of the existence of a high 
range of land (Croker Mountains,) which was represented as 
terminating the supposed bay, seems to have been altogether 
unfounded, and even without a plausible pretext to justify or 
palliate the mistake. To the now-ascertaine.d Strait thd name of 
Barrow’s Strait was g^ven. In this tlxe water was deep, and 
clear from ice; but, on entering the Polar Sea, the barrier of ice 
preventing further progress westward, the^ bent their course in 
a southerly direction, and entered a large sound or inlet of about 
twenty-five miles in breadth, and which, upon its eastern qoast, 
was sufficiently free from ice. (See the Map, Plate III). Having 
sailed one hundred and twenty miles down this inlet, called 
Regent's Inlet, they were obstructed by ice, and as their object 
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not to proceed to the south, they returned without further 
investigating its direction; we believe, however, that there is 
little doubt respecting its communication vfith the north of 
Hudson's Bay ; in this inlet, and more especially about its en¬ 
trance, there were seen numerous black whales of a very large 
size, as well as many seals and narwhals; indeed we should 
ptifeume that these unexplored regions are a nursery of these 
animals. Having again reached the western extremity of Bar- 
row’s StraitSi the icc had broken up to such an extent, tliat they 
were enabled to proceed westwards. Here tlie sea was open, 
at^ clear of ice to the north and to the west, in which fatter 
direction, however, laud was still discerned, and the ships pur¬ 
sued their course, passing a number of islands, some presenting 
precipitous cliffs and rocky, others low and apparently sandy; 
one of these, of a large size, in about 104° west longitude, they 
named Byam Martin Island^ and found vpon it the relics of 
some huts which had belonged to the Esquimaux, and also the 
horns and some of the bones of musk oxen and rein-deer. 
Proceeding still westward, they attained, on the 6th of Septem¬ 
ber, by longitude 110°, the meridian of the Copper-mine River. 
Here they discovered a very large island extending from long. 
106 W. to 115, and in latitude 74° 30" to nearly 76°. This 
island was called, in honour of the first lord of the Admiralty, 
Melville's Island. From long. 96° to 110° W,, the sea appeared 
free from land, though complc.-tely frojten up in a southerly 
direction (off the Ni boundary of America); but land, probably 
an island, was discerned in long. 112° to 114°, being very dis¬ 
tant to thjB southward. On the 8th of September they atlained 
the longitude of 112° west, and finding the icc rapidly increas¬ 
ing, and every appearance of the commencement of the polar 
winter, with violent and dangerous north-westerly gales, they 
retreated on the 22d ip consequence of the dangers that threat¬ 
ened the vessels, and on the 26th anchored in a small bay 
on the south coast of Melville’s Island in about five fadioms 
water, and within two hundred yards of the shore. The lati¬ 
tude of this harbour is 74° 45" N., and its longitude very nearly 
111° W. They experienced considerable difficulty in reaching 
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it, from the rapid accumulation of ice, through which they wore 
obliged to cut a passage for about three miles. Here the ships 
were imprisoned during a period of three hundred and ten days, 
for it was not till the 31st of July, 1820, tliat the ice began to 
break. Having sailed again on the 6th of August, they reached 
the west extremity of Melville’s Island in long. 114°, when, 
owing ^ the immense and impermeable barriers of ice, furtHlr 
progress became impossible, and the ships, returning through 
the Polar Sea, Barrow’s Straits, and Lancaster%bund, into 
Baffin’s Bay, sailed directly home^vards. 

Such is a brief account of the geographical proceedings^ 
Captain Parry, and his brave associates, and of which the an¬ 
nexed map will offer some further illustrations. (Plate III.) 

Of the inclemency of the season which our travellers endured 
during their sojourn in Winler-harhmr, we may form some idea 
from the following facts : 

When the expedition anchored in Winter-harbour, the ther¬ 
mometer was at 15° below zero, and, in the course of the en¬ 
suing month, it occasionally fell as low as 28° below zero and 
never rose higher than 17^° above it. But this was trifling to 
the occasional cold which frequently attained a depression equal 
to 60° below zero; and, in February, the thermometer indi¬ 
cated the excessive cold of 55° below zero, or 87° below the 
freezing point of water. 

The mercury in the,thermometer was continually frozen (and 
we understand that the spirit thermometers were some degrees at 
variance with each other, when cooled down to the’^ lowest 
point,1io that a mean of several of thorn was taken in the above 
statement). A fine opportunity presented itself of ascertaining 
the characters of solid quicksilver, with which we have hitherto 
been but very imperfectly acquainted, in consequence of ex¬ 
amining it in small masses only, and at temperature verging 
upon its point of fusion. We learn that it possesses the cha¬ 
racters of a ductile, malleable, and tenacious metal; that in 
these respects it appears to rank between tin and lead; that it 
becomes brittle and easily frangible when near its melting point; 
and that a piece, of the size of a walnut dropped into a tumbler 
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of warm water, occasioned its instant congelation, accompanied 
by the fracture of the glass. 

It is curious that during such intense cold||| no inflammatory 
diseases n&ftde their appearance, and that so few instances oc¬ 
curred of what has been termed Jrost-buming, or mortification 
of the exposed parts of the body. Only two serious cases of 
tfiis kind, we believe, occurred; one in a servant of ^Captain 
Sabine, whose observatory-house having caught fire, the man 
was incautiously exposed without having covered his hands ; he 
lost four of his fingers. Ihe other case was of a marine, who 
^t four fingers of his right hand in consequence of carrying 
his musket in his bare hand. 

Our readers will readily perceive the impossibility of keeping 
such an exposed place as a ship's cabin, or any part of it, of 
a tolerably comfortable temperature by artificial means, with an 
exterior cold of the degree we have stated j and accordingly our 
travellers had recourse to the careful preservation of their 
own animal heat, by furs and woollen clothing; they slept 
under skins in a kind of blanket-bag drawn over their heads, 
and these precautions, with regular exercise, which was enforced 
throughout the crew, preserved perfect health ; one only death ^ 
occurred, in the case of an individual whose heart was diseased, 
and who, probably, would have died at least as soon, at home. 
Towards the spring some of the sailors suffered slightly from 
scurvy, which, however, was speedily cured by a copious supply 
of fresh sorrel, growing on the island, and almost the only 
esculent vegetable met with in these islands. 

On the 11th of November the sun entirely disappeared, and 
they were deprived of its light for a period of eighty-three 
days, it re-appearing on the 3rd of February. The horrors of 
^ night thus protracted, in a region barren and desolate in the 
extreme, covered with snow, and surrounded by immeasurable 
plains of ice, with an atmosphere of excessive cold, it is difficult 
to conceive, and impossible to describe; yet amidst these, the 
gallant crew kept up their spirits by various amusements; they 
acted plays; published newspapers; and in other ways con¬ 
trived to pass this formidable and dreary season, of the real 
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horrors of which they became more sensible after it was pass^, 
than during their endurance. The confinement to this single 
spot for sirch a length of time, was not wholly unprofitable, 
since it afforded me opportunity of making variouS iiiiservatidns 
on points of scieneb, respecting the form of the earth, and on 
the various phsenontena of magnetism. We understand, that 
Captain Sabine has arrived at some very curious results upnn 
tliese subjects, which will probably appear in Captain Parry’s ^ 
narrative. The twilight was sufficient at noon to eiiable them to 
read small print in the open air, when the sun was in its greatest 
j|outl^rn declination. When the atmosphere was not obsctpl^ 
by drifting snow, the day was like a clear winter’s evening, out 
the moon and stars did not appear more brilliant than is usual 
in our climate. Tlie Aurora Borealis was occasionally visible, 
principally in the south, and at all hours, but this phenomenon 
was not peculiarly distinct or brilliant; it would seem, indeed, 
that our travellers were to the north of its splendour. That 
they were north of the magnetic pole of the earth was evident 
from the direction of the compass needles, which pointed to 
the southward as they passed the longitude of about 100"’. 

In April the severity of winter began to relent, and a conti¬ 
nuous thaw set in about tlie end of May ; yet it was not till 
the end of July, that the ice around the ships gave way. To¬ 
wards the end of May, Captain Parry, with Captain Sabine, and 
a party of officers and men, proceeded to the examination of 
Melville Island, and crossed it to the sea on the opposite 
side. On the west of this island is a considerable bay, called 
Liddon's Gulfy bounded by high and precipitous shores, espe¬ 
cially upon its north side. Towards its eastern extiemity 
were found the remains of huts belonging to the Esquimaux. 
The soil in many places appeared soft and rich; abundance of^ 
sorrel was found, with saxifrage and other arctic plants, toge¬ 
ther with several varieties of grass. The remains of a large 
whale were also found far inland. 

The only quadrupeds which remained during the winter in 
the islands, were wolves, foxes, and mice, which were occa¬ 
sionally seen even in the severest weather; and hares, which 



361 


Discoveries m (he Polar Megions, 

toq>id. In the spring, musk-oxen, rein-deer, toge¬ 
ther with abundance of sea fowls and ptarmagans, come fxoin 
tlie coutinepit, the quadrupeds travelling over the ioo. 

^Such^^ principal details which we been able to 
collect, respecting this highly interesting an^-^successful voyage 
of ^.discovery, the results of which are every way highly 
honourable to Captain Parry and his intrepid associates, and 
also reflect much credit upon those by whom the expedition 
was suggested and fitted out. 

The^ublic will no doubt look forward with much earnestness; 
l^the official publication of Captain Parry’s narrative, which^ 
^v^ndt•^st,and, may be expected early in Ihe spring. 


Art. XIV. Oa the Comicviun of Electric and Magnetic 

Fhfcnnmena. i 

No discovery has, for r. long time, so strongly excited the 
littcntimi of the philosophic w'orld, as that of the magnetic {)h:r- 
nomena belonging to the Voltaic apparatus ; wo shall, there¬ 
fore, endeavour to give our readers a short statement of what 
has been done; in this department of scientific inquiry. 

1. If the extremes of a Voltaic battery (we will suppose it to 
consist of 20 pairs of 8 inch plates,^ be connected by a platinum 
wire, it beromes heated, and, if of suflSciently .small diameter, 
it suflbrs ignition. Let u.s suppose such a wire, W, lying upon 
ihe supports P and N, which represent the positive and negative 



conductors of the active Voltaic apparatus, P being connected 
with the first v.inc plate, and N w'ith the last copper jilatc: 
upon bringing the uoTth ]#le f)f a common magiietio needle 
Vf.T, X. 2 B 
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below and at a right angle to the platinum wire, it will be re- 
pelled or driven downwards; if we now remove the needle 
keeping it in the same position, so that its north pole., may be 
above the platinu^ wire, it will then be attracted towards it. 
If the electric poles be reversed, these phsenomena will also be 
reversed. 

If we suppose the conjunctive platinum wire to be vertical, 
instead of horizontal, and in that position approach it with 
either end of the magnetic needle, the needle will oscillate, but 
will not be permanently attracted or repelled by any part of 
the cgnjunctive wire.—Professor Oewsted. 

2. If a small steel bar be attached to the conjunctive wire, *^d 
parallel to it, it does not become a polar magnet ; but if it be 
attached transversely, it does become polar, and it becomes 
north and south, or south and north, according to the direction 
of the supposed electric current traversing the conjunctive wire, 
according as one or the other end of it is positive or negative. 
Thus supposing W to represent the platinum conjunctive wire 
of the Voltaic apparatus, and N S a wire of iron attached 



transversely to it, the latter becomes permanently magnetic.— 
Sir 11. Davy. 

3. If we suppose a second conjunctive wire parallel to, and si¬ 
milarly situated with, the first, as in this figure, those wires will 

* -I M 

P I " - I N 


attract each other; but if one conjunctive wire be traversed by 
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me electric fluid in one direction, and another in an opposite 
direction, as in the forfowing wood-cut, those wires ^ipll repel 

P ' - I N 

N r ■■. - . — - P 

each other. In this circnmstiuice, the dissimilarity of the 
electro-magnctic' and of simple electric phenomena is observed ; 
for bodies similarly electrified repel each other, and, dissimi¬ 
larly electrified, attract each other; hut here the horizontal 
tjj^es, similarly electro-magnetized, attract; and, dissiiyilarly 
electro-magnetized, repel each other.—M. Amim;re. 

4. The shock of a Leyden jar, or battery, passed through a 
wire, confers upon it, at the moment of its passage, properties 
precisely similar to those of the Voltaic apparatus. 

To render a steel bar magnetic, it is not necessary that it 
should touch the conjunctive wire, to which it is attached at 
right angles, for the clectro-magnetic influence is conveyed to 
some distance, and is not excluded by the interposition of a 
plate of glass, of metal, or of water.—Sir H. Davy. 

5. The phamomena, exhibited by the electro-magnetic, or con¬ 
junctive wire, may be explained upon the supposition of an* 
electro-magnetic current jmssing round the axis of the conjunc¬ 
tive wire, its direction depending upon that of the electric 
<Mirrent, or upon the poles of the battery with which il is con¬ 
nected D.‘. WOLLASTO:^. 



In the above figure, such a current is represented in two 
sectionfi at right angles to the axis of the wires, when similarly 
electrified, from which it will be apparent that the north and 
south powers meeting, will attract each other. 

2B2 
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In the following figure, the sections of the wire are shown 



dissimilarly electrified, by which similar magnetic powers meet, 
and consequently occasion a repulsion. 


Art* XV .—fiettersofthe Cavalier Eneoii.do Freuiai^ji, 
known amongst the Arabs hi/ the name of Ami no, to the. 
Marquis of Ischia. 

Palmyra, 17 December, ISIS. 

St/BLiME Genius ! 

I coifLD not write to Canova with a better title. Before 
I speak to you of these memorable antiquities, I wish to call to 
your recollection what I antecedently observed. 

Departing with your prosperous omens from the be.autiful 
shores of Italy, I steered along the islands of Elba, Corsica, 
...Sardinia, /Ega, Sicily, and Iperia, with the rock which the 
carefully-wrought saying of Fenelon rendered move brilliant, 
and, having discovered Crete, celebrated for its labyrinth and 
the birth-place of Jove, I finally dropped down upon the lontr- 
desired, and to mo delightful, land of Egypt. 

Turning first towards the 'I'itauian column that bears the 
name of Pompey, and which rises like a giant more than 100 
feet; then to the Watch-towei and Obelisks of Maro Antony, 
I left the city of Alexandria, and passing by sea the voluptuous 
Canopuig, I arrived at the mouth of the miraculous river, upon 
advancing into which I felt%iyself the possessor of a nc%v 
life. Having viewed the trough of the* sea at Bolbitina, the 
canal of Cleopatra, and the land once made fertile by the Mih - 
sians, I arrived in the city of Grand-Cairo, where a well, ^id 1o 
be Joseph’s, and an aqueduct, not very modern, detain but little 
the traveller. 
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, Making but a short stay there, 1 embarked in the neigh- 
boiiritig Babylonia, and turning away from Rhodes proud of its 
Nilometer, I found, running upwards, Cimopolis, and the city 
that calls to remembrance the depraved licentiousness of Adrian, 
the Lower Abydos, Licopolis, and many other places not men¬ 
tioned with us. 

The picturesque prospect of a thousand cavities called to 
my mind the anchorites of Thebes. 

Following the well-employed journey I observed Abutis, 
Arroditophopolis, and Tentea, where, in the temple of Isis, I 
lasted with wonder the Egyptian learning, and turning t(jivards 
the opposite shore I passed by Coenas, and Little Apollinopolis; 
reviewing near thereto the city of One Hundred Gates. 

Here is Carmak with its boundless walks of sphinxes, the 
Fropyheon, porticos of granite, the courts, the squares, and the 
l(unple, with eighteen orders of columns hiefoglyphically sculp¬ 
tured, the circumference of which seven men hardly span with 
their arms, 

Luxor with its obelisks and innumerable colonnades. 

Behold Medinet-Abii covered with endless ruins, and 
with th(j monstrous colossus that saluted the appearance of the 
king of the stars, and still shadows the Theban plain. * 

Follow and behold Gowm, where the seat of Memnon 
makes a rich display; and the bright image of the great 
Sesoslris. 

But of the tombs of these subterranean abodes, that which 
an Italian, Gi* »vanni Belzoni, opened last year, under the aus¬ 
pices of Mr. Salt, consul-general of England in Egypt, feeds 
the doubt, whether it is'the production of a mortal hand. 

The interior is entered through an ample gate, when a path 
with walls beautifully sculptured, leads to galleries itill more 
beauteous, by the side of which are the royal rooms, which 
preserve in diffuse painting the Egyptian mysteries, and the 
different nations first known. The sanctuary of Isis captivates 
both the eye and the mind. 

Then a superb catacomb of pure alabaster hieroglyfied both 
externally and inteynally, rises in the centre of the greater wing, 
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which alone might enrich, and give reputation to a museum. 
Wily were not you with me in that hour when I found in the 
great Thebes the whole world ? 

Having so opportune a motive, I directed to you from thence 
a letter. Tearing myself away as it were by force from the 
divine Hecatompylos, I passed Armuntis, Crocodilopolis, Lato- 
polis, and ApolUnopolis the Great, saluting afterwards amongst 
its pleasing hills the remote Syene. 

Having visited the temples of that frontier, and the well that 
was the looking-glass of the sun, and the island Eleplfautina 
(or Elephantine Island,) the abode of Emefet, I joined the 
illustrious party of my lord Belmore, intent upon visiting 
Nubia, and having passed the last cataract, improperly 
called the first, the caves of granite, and the sumptuous 
edifices of Philde^ &c., reached Sieg Ibsambal the antieiit Abo- 
ceis, abandoned to Petronius by the unfortunate Candace, 
and where is still the best monument of Ethiopia, re-oj)ened by 
the order of the aforesaid Mr. Salt, by our Bclzoni, and by us 
another time when the Nisis had covered it with sand. The 
name of Mr. Salt is dear to the republic of the literati, and to 
amateurs of travels, by calling to their remembrance the inte¬ 
resting accounts of Abyssinia, 

From Ibsambal passing over to Ischiet, we met Daud 
Kaschef, one of the seventy children of Hassan, who received 
us with an agreeable politeness, under a throne of palms in a 
field. Oh, if you had seen fiow different from our own are the 
customs of the people of Nubia! 

Here captain Correy, brother of lord Belmore, and myself, 
were seized with the desire of passing the penultimate cata¬ 
ract, in order to arrive by the way of Sennar at the pleasant 
island of Meroe, which is the Saba conquered by Moses before 
the high mission, when under the name of Sontifanti be enjoye’d 
high credit at the court of Pharaoh. • 

We were immersed in the new project, when some people of 
the provinces subject to the Grand Negus told us, that the 
’ Mamelukes confined in Dongola by the brave Mahomet Ali, 
iiotably suspected all those who came from Egypt; wherefnie 
wc retroceded, and the 26th December, l^fl7, I cut out the 
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name of Ilias and my own, upon the highest top of the cataracts 
of Nubia. ^ 

That river which fertilizes so many kingdoms and makes them 
blessed, is here divided into millions of various streams which, 
gushing out from amongst the stones, and folding into heaps of 
dowers, form to the eye a spectacle not elsewhere known in nature. 

Having met with, under the torrid zone, the points of the 
antient Phthuris, Assciga, Yicroseia, Corthes, Pselchas, Thutzis, 
Talmis, Taphis, and Thitzi, and having returned to Syene, I 
soon directed my steps towards Ombos Sacra, to Croco^illc, to 
StilitUia, Enubis, to Koptos, the friend of the maritime Bere¬ 
nice, and which experienced all the rigour of Diocleaian, to 
Diospolis the Little, Abydos the Great, which preserves consi¬ 
derable remains of the temple of Osirides, to Panopolis, Antino- 
ijolis, Emopolis Magna, 'Panis Superiore, and to Oririneus in 
Siut, where I met with the count Forbin, French traveller. 

Spending some time in RadamorCy where is the distillery of 
rum and a sugar bakery, under the direction of the hospitable 
Mr. Brine, 1 went down to the pyramids of Saccara, and by the 
plain of Memphis to those of Ghizeh, where I found Mr. Belzoni 
anxious to penetrate into the second of those heaps, tliought to 
be of Cephrenus ; knowing his intelligence, I endeavoured only 
to animate him still more to the undertaking, and after 
bivouacking some days, we traversed a place inaccessible for 
many generations ; and, I know not how to express my feelings 
at wandering amongst those shades. 

A very long inclined gallery entirely of fine and massy gra¬ 
nite ; a passage at the end so narrow that a man bending hori¬ 
zontally. can hardly enter: then a horizontal gallery which ^oks 
into the hall where is the tomb worn away; a perpendicular 
gallery somewhat inclined with a room on the left side of the 
•passage ; various collections of saline productions figured 
upon the walls ; various inscriptions ; and, finally, crosses de¬ 
signed upon these same walls : this is what wii^saw.. 

Emerging from this delirium to the light, I wished to ascend 
the highest pyramid, and arrived at the top, I appeared to 
touch the stars : I remained there the whole night, which was 
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the best of my life. Forty centuries had been silent under my 
feet, whilst I was ponderatintj the cause and effects ^of the 
creation. 

The following morning the rising sun illumined me, which 
shone around the horizon with a pomp never dreamt of, either 
by painter or by poet. 

From this place I wix)te to you, to Bionigi, Morghen, Oarto- 
iomei, Pindemonte, Morichini, Ferroni, Vacea, Scarpellini, 
Camellieri, Delfico, to the cardinal Consalvi, to the chevalier 
Fossombroni, and to other lights and souls of my country. 

I have scarcely mentioned to you the celebiatcd woman of 
Mizraftn; she has been a prey to all the scourges of lime, 
so that we can only write upon her remains, “ Ih're was 
Memphis ! 

Turning from the pyramids I entered into Grand-Cairo, and 
thence down to Alexandria, in order to expedite to you the 
plan of my researches : for you and the Regent of England 
were the first to second my efforts. 

During my above-mentioned sojourn, I went to pay homage 
to the man who governs Egypt, worthy of being inserted in the 
pages of history by the side of Mmris and Menes, or with 
-Fivorgetes and Ptolomy, son of Lagos. 

Returning to Grand-Cairo I repaired to Asia : and plunging 
into the deserts of Etam and those of Kcdar, to sec on one 
side Pharau, and on tlm other Casiuus, which includes in its 
bosom the bones of the great Roman yet unrevenged. 

As I left, and Egypt was deserting me, I was reminded what 
Amru wrote to the great Omar, desirous of a picture of that 
cou^|ry; figure to yourself, O Prince of the Faithful; a vast 
and arid desert, with a river in the middle which is attended 
in its course by two opposite hills, the borders of the ground 
rendered fertile by that flood so blessed by Heaven, Most 
just is the picture, and in that too which afterwards follows. 

Continuing single stations I passed the isthmus of Suez, 
and the fragments of Riuoccrurc, Raffia, and Agrippiades, and 
leaving behind me (lesor, I comforted my weary eye with the 
olives of Gerar, the liappy land of the Philistines. 
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pepaitingf from Gaza I went to Be«r-sheba, to Sorek, upon 
the borders of which grew Dalilah, to Timnath and Gabaton, 
known already by the feats of Samson, and getting out of the 
way of the tribe of Simeon, I advanced into the mounts of 
Judah and Benjamin, arriving by the plain of Bodz nt Jerusalem, 
in the very time of the Greeks demanding from Heaven their 
sacred fire. 

At the view of the hills of Sion and the Olive, at the 
appearance of the holy city, I felt myself, both as Christian 
and philosopher, touched by an hitherto unfelt emMion, 
whifdi, somev/hat retarding my steps, covered my ]icart 
with pleasing melancholy, and my mind with incessant me¬ 
ditation. Oh ! what a difference between the fio-urativc and the 

r5 

true. 

Having reverenced those places which record the beginning 
of the greatest religion in tlie world, J contemplated with inde¬ 
scribable transport, the Tower of David, the Temple of Solo¬ 
mon, the Palace of Herod, the Fountain and the Pool of Siloah, 
the Proving Bath, and that of Beer-sheba, the Kedron, the 
Golden Gate, the Well of Nehemiah, which concealed the 
true fiery element, the Mount of Offence, and that of Scandal, 
with the Valley of TojJiet, where the priests of Israel sacri¬ 
ficed human victims to Moloch; the Sepulchre of Manasseli 
in the Garden of Uzza, the Sepulchres of the Kings, and those 
of Absalom, of Jehoshaphat, of Zachariah, son of Barachiah; 
the only architectural objects I thought worthy of you amongst 
the modern antiquities of the Hebrews. 

You are never satiated with delight over the mins of 
rusalem, and taking the advantage of a company of pilgrim 
went with them to Bahurim, whence Siiimeis threw the stones 
at the Psalmist, in Adummim, or Place of Blood, to the Foun- 
tain of Elijah, to Jericho, which no longer gives odour to the 
chaste flower, down to Gilgal; I cleansed myself in the Jordan 
at Bethabara, where John baptized. 

Before me were Reuben and Gad, with the Plains of Moab, 
and the Land of the Amorites. 

Amongst the crojrd of pilgrims weu 



distinguished the Dri- 
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tons, Bengs, Mangles, ^Irby and Lcgh, and the 
companion of the Italian Belzoni. 

Returning to Jerusalem, 1 was present at the tragic quarrel 
which occurred between the Greeks and Latins, near the Tomb 
of Jesus Christ. I wrote to the hero of the ptiUrtificatc, ex¬ 
horting him to interfere, in order that, in future, such scanda¬ 
lous occurrences might not happen. 

I then undertook another journey, and the places I saw 
were the Valley of the Giants, the Lands of Jacob, the Sc- 
puM#ue of Rachel, near Ramath, the Cistern of David, Beth¬ 
lehem, a smiling town of Judea, the Villa of the closed 
Garden, the scaled Fountain, and the vessels of Solomon; 
the Hills of En-gaddi, Tema, the country of Alinos; and 
Giloh, country of Ahithophel; the Grottos of Adullam, and 
the Wood of Ziph, where the successor of Saul, David, often 
hid himself; the Valley of Mamre, the B’ield of Damascus ; 
whence re-proceeding, the Vale of Terebinthus, fatal to Goli¬ 
ath, and the surrounding places renowned by the nativity and 
abstinence of the Precursor. I, lastly, saw Bethany. 

Having drawn from the library and the archives of the friars 
what I thought of service to my purpose, I bid adieu to the 
Daughter of Sion, and by the Pool of Gibeon, Beth-horon, 
Succoth, the Valley of Rephaim, Azekah, Emmaus, Anathoth, 
the country of Jeremiah placed against Modin, the Glory of 
the Maccabees, and by Aramathia, passing Sharon, I stopped 
at Joppa, which still boasts of its rocks warm with the tears of 
Andromeda. Here approached the Tyrian ships, bearing the 
precious stores and purple which the son of Abibal sent to the 
ll^ient king, and here, too, daily approaches the pilgrim led 
from afar to pay Uic vow. 

From Joppe I went by the left bank to Ekron, Ashdod, 
which kept the ark a prisoner, to Ashkelon destroyed,* and 
having returned to Joppa, I ascended the inheritance of 
Ephraim to the Sepulchres of Benjamin and Simeon; to 
Sichem, whence we mounted Ebal and Gerizim, to the Well of 
Jacob, and the sepulchre of Joseph; and meeting with the 
Abbe de Mazure, a warm panegyrist of France, and measuici 


•* * . 
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1 went with him to Silos, upon the road that leads 
from'Jerusalem to Napolis, 

Napolis, or Napolosa, lies upon the ruins of Sichem, and 
here, returning from Silos, I found the ancient Samaritans, or 
Cuteans, were praying, froih error, to a well, believed 
to be Jacob’s. I taught them the truth, which doctrine 
excited against me no small disturbance; so far, that the 
said Samaritans, thinking me one <Jf their brethren, wished by 
all means to retain me in the country; and what is more sin¬ 
gular, exacted that I should promise marriage to a wodRn of 
their sect. 

’I’he Christians of Napolosa took up my defence ; whence, 
getting off’ at my own hazard, foreseeing the favour of the 
former, 1 took shelter in Samaria, where there is no vestige of 
the importunate Samaritans. I wrote to you, that, with the 
exception of some columns there is nothing interesting in 
Sebaste. 

On leaving Samaria the tribe of Issachar presented themselves 
to me in Galilee, with the fountain of Israel, and plain of 
Esdraelon, over which the eye cannot reach; Endor, at the 
foot of the second Hermon, known by the victory of Deborah 
and Barak. Sophos, the native place of James and of the friend 
of his master; Cana, the country of Simon and Nathanael; 
Tabor, terminating with Heaven; beautiful parts of Zabulon; 
Bethsaida, the country of Peter and Andrew on the shores 
of that water, abundant in the deeds of the Divine Instructor 
of virtue. 

Returned to Tiberias I undertook the analysis of those mi¬ 
neral, waters; and in the city where lives, in retired delict, 
that deserving man of society, the noble gentleman (cavalierc) 
Raphael de Piciotto, consul-general of Austria in Syria, whose 

roof and whose fortune never denied to any one a constant 

* 

sacred hospitality. 

And yon must know, ti-proposj that amongst the Hebrews 
dispersed in the various regions of the globe, and amongst 
those of Asia and of Africa particularly, there exists an ancient 
custom of coming to finish their days upon the spot, bathed 
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by tbe sweat of their ancestors. Such a sentiment 

their heart from the most tender years of youth, and it' 

is moving to see arrive in the ports of Palestine, 

Israelite, who leaning upon the shoulder of his old consort, 
approaches with her amidst the cheers of ho^ to deposit 
his ragged spoils in the sepulchre of their forefathers. 

The heat suffered upon the lake of Gennesareth having mo¬ 
derated, 1 revisited the tribe of lasachar, and having ascended 
the Carmel I dropped down to Caifas, to Dora, to Cesareth, 
to jUhnasseh; and passing in the Tribe of Asher over tile space 
of Semerou and the Waters of Centhiria, 1 continued after- 
wards the Dclo to Ptolemais, still dyed with that ])lood which 
the cruel Djezar caused to flow in torrents. 

Thus following the course of the Phcenician shore, every 
moment appeared to me an age which interfered with that 
which should show me in a miserable rock, surromided with 
water and with sand, that so powerful mistress of the seas. 

The Greek Archbishop, D. Cirillo Debbas, recciv ed me 
cordially in his house, and causing to be prepared a frugal re¬ 
past, placed on the ground after the fashion of the East, and 
setting himself down beside me, spoke as follows :—“ Eat 
with good-will that God may preserve it to thee. I receive 
thee negligently after the manner of the apostles, and this 
scanty food I consume with thee in good-will, as I do daily 
with the other guests. If I had more I would give thee more, but 
my only income, which is that of the Archbishoprick of Tyre, 
docs not produce me annually above 200 crowns (scudi) of thy 
country, the half of which I employ to nourish the poor of my 
diocese. Besides being their spiritual, I am also their tcinj)oral, 
physician, and lend gratuitously my remedies wherever they 
arc necessary. The other prelates live more secure under cover 
of the mountains, but I am nmre fortunate than they arc, who 
divide with my flock the days of sorrow and of joy.” May 
those be blessed who speak and reason with so much truth. 

Leaving Tyre with the benedictions and sincere embraces of 
my host, I passed tlie Well of Liviiig Waters, the Pseudo Eleu- 
therius and Sarepta, when the smiling plain of that Sidon 
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opened/itjSelf before me which struggled hard with its afl|»roach- 
Monsieur Ruffin, French Consul, politely offered me 
rof^ptioii]^ and 1 deplore the loss he has sinec sustained in a 
eoitrpanion who was the model of the tender sex. 

My LadjfEsther Stanhope, who, for so many years, has at¬ 
tracted the attention of Asia and of Europe by the singular 
manner of life she has adopted, is encamped one hour’s dis¬ 
tance from Sidon, in a small habitation called Ceruba ; and, in 
order to render herself still more remarkable, insists upon her 
Avill being obeyed, that no European shall approach hcr,||j|kvcn 
for a moment. To blame her for it, would it not be an act of 
intolerance ? ’ 

'rraversing that mountain which includes so many mountains, 
and may properly be called a kingdom, and which I shall 
call I.ibania, I hastened forward to Cilicia, and thence to Da¬ 
mascus, the name of which imposes more than is due to it. 

In all the circuit of tlie I.ibanus, as well as in the Carmel, 

I collected a thousand fruits and petrified testaceous substances, 
die proof of a tremendous deluge. 

My intoition of going from Damascus to Palmyra not suc¬ 
ceeding at that time, 1 came to Balbek, where it appeared to 
me as if Thebes were revived in the midst of Siria. j 

An entire volume would be insufficient for the description of 
the Temple of the Sun. 

Six columns arise amidst the marshes, each in height seventy- 
one feet, and twenty-one feet eight inches circumference. 
Three stones of granite occupy the space of one hundred and 
.seventy-five feet and a half, and another has sixty-nine feet of 
length, twelve of breadth, and thirteen of thickness, 
alone, Sublime Genius! can solve the problem whether it is 
the w'ork of common men, or of a race of beings superior to 
our own. 

^c-ascending the Libanus I wished to smell its boasted 
cedars, see Eden, the grottos of Canobin, and the horrible 
cave i)f the great Egyptian Asceta. Oh, how the pure and 
sweet life of the patriarchs fiouiishcs here! Here is that 
simplicity and peace that man in vain seeks amongst mankind. 
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Agail^eturning to Phoenicia I went to ^f^^<lDvTOrtosa, 
witness of the great congress in the first 'crUSa^T^ttf Eleu- 
therius, Sober; to the city of GabaJej which preserves one of 
its amphitheatres; to Laodmea, 'wher^ the Signor Agdstino 
Lazzari entertained me with, more than social ti'Hitment; and 
penetrating amongst the mountains of the Arsarites, worship¬ 
pers of dogs and of the base senses, I arrived at the Milky 
Waters of Orontes and Antioch, an object worthy of contest. 

From Theopolis, by a road covered with abusive inhabitants, 
1 c«he to the more flourishing Aleppo, thence to file Eu¬ 
phrates, and hardly touching Mesopotamia, the sound of 
Nineveh and Babylon already struck my fancy, and drew it away 
more rapidly than the steed of Elimaidcs the chariot of Cyrus. 

Passing again through Aleppo, I kept ILc otlicr road of 
Damascus by Apamea, Ciina, and Emesa, where the delicately 
blond-haired, whitc-complexioned nymphs, display themselves, 
with tlieir black eyes, more beautiful than whom were never 
produced by the native of Urbino or by Titian. 

Whilst I was enjoying the presence of Emesa, the cata¬ 
strophe of the Palmyrenes came to my memory and the 
blood of the just Longinus almost drew from me a tear. 

^ Warmly recommended to the governor of Damascus by 
the excellent Piciotto, consul-general of Austria in Aleppo, 
a son worthy of his father, I advanced towards Palmyra 
ill company with an only guide, and after five days of most 
troublesome journey, reposed in the court of Odenatus and 
Zeiiobia. 

But what can I tell you of this memorable spot which so 
much electrifies the intellects, unless that about thirty towers, the 
Temple of the Sun, and three hundred columns scattered 
here and there, over a soil covered with sand, are still standing 


to eternize to the world the great Palmyra? What I pass over 
in silence shall blossom in my future littte work. « 

Affectionate to the glory of your name, I was spurred on to 
accomplish my enterprise, and having cut out flias upon a 
marble, added the following:— Frediani stima degne Ic Jiovine 
di Palmira dd genio dd divin Canova! 
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But ■fbn cpme also to admire the geniiMPbf the 

nations wlio %lred, from time to time on this planet ? 

In fifteen months, ^and about 7,000 miles, I have passed 
through the Mediterranean, Misraim, Nubia, Kedar, Idumea, 
Philistia, Judea, • Samaria^ Galilee, Phoenicia, Cilicia, Syria, 
and Mesopotamia, having seen the^ seat of Pentapolis, have 
drank that of Tiberias, and Ute Nile, the Jordan, Orontes, 
and Euphrates; have ascended the Pyramids, Sion, Gerizim, 
Tabor, Libanus, and Carmel, and have reposed in the tombs of 
Thebes, nniongst the Cataracts of Nubia, and upon the dii|| of 
Memphis, Heliopolis, Ashkelon, Tyre, Sidon, Balbck, Palmyra, 
Samaria, and Jerusalem. '* 

Would it not be a precious thing for posterity one day to 
read, Canova in ^yptf Canova in Syria^ Canova in Palmyra ! 

Oh no ! pardon the flights of a mind for a moment from the 
sacred centre of its country, but which returned to itself, 
sends forth a vow that posterity may read alone; Canova in 
Italy, Canova upon the Tiber, Canova in Rome !!! 

Amiro. 


Second Letter of Amiho to Canova. 

Upon Mount Sinah, May 8, 1819. 

Sublime Genius! 

I WRITE to you from the most memorable heights in the 
universe, but hear how I came here. 

Having closed the letter, I directed to you from the ruins of 
Palmyra, 1 followed the silent contemplation of those remark¬ 
able remains, and under the protection of the hospitality of 
the modern Palmyrenes, who are the best Arabs 1 know of, I 
passed hours joyful and tranquil. 

Their questions turned upon Boneborte (Bonaparte) and my 
Lady Stanhope; the former they remembered from his expe¬ 
dition into Soria, for the fame of him resounded greatly amongst 
them, and the iatter for the prodigality displayed in the journey 
she undertook in the desert. 

Their curiosity, and my own being satisfied, I continued 
my journey with my guide, and awived at Damascus. Thence, 
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througll^CiUda, 1 ascenckd Libanus once mda, which 1 was 
delighted'|o Coutef^ amidst the horrors of winter, and,’ 

to tjK^eritus by Phcenicia^i&ie ples^t Fhilistia, 
hnd the weftrisotee^E^iQ, i returned to the Nile. 

After one day’s repose, t weot to offer my personal tribute to 
the Pyramids, and ik-firopos of these heaps, whilst I was writing 
my name upon the third called Phrine, I perceived that Fre- 
diani was the anagram of Dia Frine. 

, I then returned to Cairo, and as the pestilential scourge was 
begjpning to mow down human victims, instead of rgnaining 
there I thought better to continue my journey, and three days 
of sJInd made me ejaculate Duke videre Suez. 

Having admired the progress and dcjcreasc of the waters, 1 
put myself on board an India ship, comm^ded by the excel¬ 
lent Captain Laudale; and embarking afterwards in a small 
boat, I sailed as far as Dcr Essafran, where it is believed that 
Israel passed over, and Iraversiiig almost in right line the 
famous sea, I approached Del el Hamman. 

Departing by the waters of Suez, I had ordered rny Arabs 
to wait for me at a pdace, indicated, and judge of my surprise 
iij>on my arrival to find no one there ! 

The solitude of the place, the inefiieat^y of the bark to con¬ 
tinue as far as Tor, the wind contrary for my return to Siu'z, 
the want of provisions and water particularly, were the mournful 
thoughts that sat heavy at my heart. 

Bat that immutable eternal Providence, ever present where 
he least appears so, but where most necessary, caused in an 
instant my guides to approach ; whence by the path of the 
people elect, I trod upon Paran and Sin, and sighing, arrived 
at the sides of these mountains, which are Sinai and Horeb. 

The first idea 1 conceived when for the first time I heard 
of Mount Libanus, was that of an isolated mountain, and 
in such respect all the ideas of men are* alike, whence I shall 
call it the Country of Libany instead of Mount Libanus; 
that country as large almost as our Abruz.zo, and larger than 
our Tyrol, which eom])rises luxuriant valleys, fertile meadows, 
flowing rivers, beautiful hills, very high mountains, populous 
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towns, ten ^shopricS* seventy principslities, t^cb can^ 
produce 6^00 cb{|^pio!is for the prote^on of it^T predons 

•iterty; ■ ^ 

V Third Letter cf Amiro to CAKOvir 

, ' 'Hi; ' ' ^ 

* ' ,»CairOt Decembei' 1, 1820. 

When I write to Canova I think I am writing to my 
native country, for you are its first-born. 

Leaving Horeb and Sinai, from the summits of which I gazed 
atlancfs which form lucid points in the blaze of human intellect, 

I descended into the country of Elim, where still are to be seen 
the wells and the palms that quenched the thirst of the Jews. 

Having cooled myself in Tor, Avlicre I tried its w-aters, 1 
returned by the road of Suez to Cairo, and going down to 
Alexandria, I turned towards the Lake JVfareotis, thence to 
that of Madiar and Edeo, and making an excursion in merry 
company to the beautiful Rosetta, I traversed the branch 
Bolbitina, the Delta, and arrived at the ruins of Batis, and 
the mouth of Sebene upon the branch of Famfflcticus in 
modern Damiatus. 

Embarking thence upon the Lake t)f Memalc, and arrived at. 
tlm islands of Malaria, I advanced into the canal of Moez, 
whence I might view the scattered remains of Tanis, and re¬ 
turning to the lake, recognised the mouths 1’aniticus and Pe- 
lusiacus, with the Hogasus of Rnhi. 

Disembarked upon the shore, I arrived through the desert at 
the sides of the mountain Casius, and the day following as¬ 
cended that celebrated eminence, whence I came to Pelusium, 
that famous key of Egypt, and trusting myself once more to the 
waves, I visited the islands of Tennis and Thuna, and passing 
over the mouth of Mendesius, I returned to Damietta. 

Reposing a little, I took diversion upon the lake, and pene¬ 
trated by the canal of Moez into that of Salahie, and descending 
into the desert, I found 'endless fields of soda, both vegetable 
and mineral. 

Whence approaching towards the Nile, I arrived by the canal 
of Asmufi, at the city of Benin, the aiitient Mendes ; thence upon 

Voi . X. 2 C 
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the brar^h Fammcticus to the bed fat^l to Louis IX.; aad 
finally returned to Grand Cairo. ' . 

Now that, thanks magnanimous Viceroy of Egypt, 

the brave Mahomet ‘Alij^-and his faithful minister Burgoss 
Jusuff, I am furnished with ample and generous means of pe¬ 
netrating into spaces shut up by the seal of ages, I am preparing 
to approach the torrid zone, where I hope to shew to Italy that 
I am not entirely unworthy of belonging to her. 


Akt. XVI. J^roceediirjfis of the Koyai Society. 


'fur: meetings of the Royal Society wore rosnnied after the 
long vacation, on Thursday, November 9, at which meeting a 
letter was read from M. Ampere, of Paris, to ihe re sident, 
containing an account of some electro-magnetic experiments, 
which our readers will find adverted to in a preceding article. 


On the same evening Sir Everard Home communicated some 
observations on tlie innucucc of the black substance in the 


skin of the negro, in preventing the scorching operation of the 
bull’s rays. As black surfaces become much w'armer by ex¬ 
posure to tin; sun’s rays than those which are white or of paler 
tints, the cause of the black colour in the negro has long ap¬ 
peared problematical to the physiologist. In this paptu', Sir 
Everard shows, that by exposing the back of the hand and 
other parts of the body, covered with thin white linen, to the 
direct influence of the sun’s rays, they became irritated and 
inflamed; small specks or freckles first appear, and •these, on 
continued exposure, are followed by a vesicular separation of 
the cuticle ; the same happens when the bare surface is ex¬ 
posed, which, in common language, becomes sxmhurnt ; when, 
however, the part of the body thus exposed is covered with a 
piece of black crape, though the temperature of such part, when 
exposed to the bright sunshine, exceeds that produced' upon 
the bare skin, the scorching and blistering influence of the rays 
is entirely prevented; hence it appears, that the deleterious 
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-effects.of the sun’s r^s are prevented by an artificial blaekoniug- 
of the surface of thife sTcinj that perspiration becomes more 
copious, as is especiaHy remarked in negro; and, in shr.i,!, 
that the, conversion of the radiant matter of the sun into sen¬ 
sible heat, which conversion is effected by the black surface, 
tends to ])revonf the scorching effects, and to promote the oii- 
ticular secretion, 

Thursday^ Nov. 16.—A letter was read from Sir H. Davy to 
th(; President, on the magnetic effoets produced by electricity ; 
^o pait of this letter we have (‘isewlu're rulverted. 

Thursday., Nov. 2'i .—The Ear! of Morton communicated, m 

a letter to the President, a singular fact in Natural History. 

. 1 

Some years ago his lordship imported a male Quagga, or 
Quacha, from the Cape of Good Hope; he bred from this 
animal and a young chestnut mare of Arabian blood, and the 
result was a female hybrid, bearing both in form and colour, 
decided indications of her mixed origin. The sumo marc passed 
into other hands, and was afterwards bred from by an Arabian 
horse ; and this progeny, though possessed of the leading cha¬ 
racters of the Arabian breed, retains in certain stripes ami 
marks of the body and in the hair of the; mane, certain cha¬ 
racters decidedly be longing to the quagga, characters which 
appear to be transmitted to the progeny by the exclusive in- 
lluence of the mare. 

Thursday, Nov. 30.—This being St. Andrew’s day, the So¬ 
ciety proceeded, according to annual custom, to the election of 
a President and officers for the year ensuing. Dr. Wollaston, 
who ill consequimce of the death of Sir Joseph Banks, was ap¬ 
pointed by the Council to succeed to the President’s chair until 
the anniversary, signified at that time his decided intention of 
withdrawing from the office upon St. Andrew’s-day. The Scru¬ 
tators having duly examined the ballotting lists, announced the 
result of the election as follows :— 
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PatSIDENT. ‘ , 

S« Humphiy Davy, BUH, 

Te£.asuri:r. 

Davies Gilbert, Esq. M P. 

SECabTARILS. 

William Thomas Biaiidc, Esq. Taylui Combt, Esq. 


Dr Ash 
W, Blakt, Lsq 
Eail Biownlow 
Bishoj) ot Catlisl. 

J O Cliildreii, 1 '•q 
SirG aeik, Bait 
H T Coif hrookc, Esq 
J W Ciokei, Eatj. 

C HaUlutt, Esq 


Cou^cIL 

1. r. W. Heisclitl, Lsq 
11 F Homi, Bait 
( a[)t un Ih nty K itti 
) I’l lilt I, E q 
I Pf>ml, I s I 
1 111 S|t( Uf f i 
Dr W It ^^(JI]astou 
]3i T \ ( i iij.,,-Foi Surifn71 


At this meetiiijr the Pit sidt nt imiounof d th it the C ou'icil had 
deteimined to pusent the t oplqy nu dal to Piotessoi John 
Christian Otistifb, ot ( optnhapfii, as a testimony ol then 
Approbation of Ills t kctn)-ma{’n tic dis<ov(rus Di Woll istoii 
then, in a luniiiioiis and eloquent disconist, stated to the 
hoeiety tlu natiiie of Piotf&sor Otistedt's invf sti^ations and 
pointed out then piobabh inHueiicf upon the future pioefress 
of some of the most di/hciilt blanches of physical science 


Thursday^ DPc. 7 —On taking the than, the Presieleiit, Sji 
H Divy, pioceeded m a shoit diseouisc, to pe iiit out the ob- 
tfctsof the Royal Soeitty in paiticulai, and its ulation to va¬ 
rious other scientific institutions, assimhleel foi the piiipost s)f 
pursuing individual branehts of inquiry. He then adveited 
to the piesent state of the Sciinccs, and to the impoi'uil 
part taken by the Fellows of the Royal Society in tlnn im- 
piovcment and i \1 nsion , and enuin. i iied the difteient sub¬ 
jects of nituial knowledge that slnud most m ne(d of utu 
late icbeaieh in m nly tlu follovvmc turns 
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* la piu^ math^K^i^ics, though their nature, as a work of 
l^ell^fetual*’^c 9 mbilw 6 ^TOn, framed' by the highest efforts of 
human intelUgeOEfiie, renders them ^incapable of receiving aids 
froxa^ib^ observation of external pha 2 nomena, the invention of 
new instruments; yet, they ace^ dt thid liibment, abundant in the 
promise of new applications ; and many of the departments of 
philosophical inquiry which appeared formerly to have no re¬ 
lation to quantity, weight, figure or number, as I shall more 
particjilarly mention hereafter, arc now brought under the 
dominion of that sublime science, which is, as it were, the 
animating principle of all the other sciences. • 

“ When the boundary of the Solar System was, as it were, 
enlarged by the discovery of the Georgium Sidus, and the 
remote parts of space accurately examined by more powerful 
instruments than had ever before hceni constructed, there 
seemed little probability that new planetary bodies should be 
discovered nearer to our earth than any of those already known; 
yet this supposition, like most others, in which our limited 
eoneeptioiis arc applied to nature, has been found erroneous. 
The discoveries of Piazzi, and those astronomers who have 
followed him, by proving the existence of Ceres, Pallas, Vesti^. 
and Juno, bodies smaller than satellites, but, having the mo¬ 
tions of primary planets, have opened to us new views of the 
arrangements of the Solar System. Asironomy is the most 
antient and the nearest approaching to perfection of the scionccs; 
yet, relating to the immensity of tlio universe, how unbounded 
are the objects of inquiry it presents, and amongst tlicm, how 
raanytgrimd subjects of investigation ; such for instance, as the 
nature of the systems of the fixed stars, their changes, the 
relations of eometary bodies to the sun, and the motions of 
those nu'tcors, which in passing through our atmosphere, 
throw down showers qf stones ; for, it cannot be doubted, that 
these bodies belong to the heavens, and that they are not for¬ 
tuitous «)r atmosplfcric formations ; and in a system, which is 
all harmony, they must be governed by fixed laws, and in¬ 
tended for detinite purposes. 

“ The grand ({ucslion of uiiiverbal giaviiation, and its con- 
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nexiou with the figure of the earth, has J^p IpDg^ SQlVed r But 
the mechanical refinements of one of ourf^lowv^^e aii>r(hed 
means of estimating with more perfect exactness of 

gravity;—and that pendulum which is so ^wWetl.JIt^d l^s 'ff. 
standard of measure, may be admirably applied to acquaint 
us with the physical constitution of the surface of the earth. 
1 trust we shall have some interesting new experiments on this 
subject. Our brethren of the Royal Academy of Sciences of 
Paris, who have laboured with so much zeal and activity to¬ 
wards the measurement of a great arc of the meridian in France 
and Spain, are, I know, extremely desirous their measures 
should be connected with those carried on by the command of 
the Board of Ordnance in Britain ; that the work should be com¬ 
pleted by the philosophers of both countries. Should this be 
done, there will be established, on the highest authority, an 
admeasurement of nearly twenty degrees, or -j3g of the whole 
circumference of the earth, from the Shetland Islands to For- 
mentera, which will be a gr».'al record for posterity, and an 
honour for our own times. 

“ I cannot pass over the subject of the figure of the earth,” 
continued Sir Humphry, “ without referring to the late voyage 
to the Arctic Regions, which has shewn that there is an 
accessible sea to the west of Baffin’s Bay, presenting hopes 
of greater discoveries, and which has terminated in a way 
equally honourable to those by whom the expedition was 
planned, and to the brave, enterprising, and scientific navi¬ 
gators by whom it was executed. Such expeditions are worthy 
the greatest maritime nation of the world; shewing, • that her 
resources are not merely employed for gaining power or empire, 
but likewise, for what men of science must consider as nobler 
purposes, in attempting discoveries which have the common 
benefit of mankind for their object, and the extension of the 
boundaries of science. 

“ In the theory of light and vision, the discoveries "bf Huy¬ 
gens, Newton, and Wollaston, have been followed by those of 
Malus; and the new phenomena of polarization, wiiicb we owe 
to the gouius of that excellent and niuch-to-be-liunentod philn- 



Proceedings of the Hoyal Societi/. f83 

e^stai^y leading to new discoveries: and not- 
itt^partant labours of Arago, Biot, Brewster, 
,a^'£Utoci^|^llie yet exhausted; and it is ex- 

treiB<nf pi^bailde that these beautiful results will lead to a more 
profound knowledge than has hitherto been'obtained concerning 
the intimate constitution of bodies, and establish a new con* 
nexion between mechanical and chemical philosophy. 

The subject of heat, so nearly allied to that of light, has 
lately afforded a rich harvest of discovery, yet it is fertile in un* 
explored plieenomena. The question of the materiality of heat 
will probably be solved at the same time as that of th^ undu- 
latory hypothesis of light, should the human mind ever be capa> 
bio of understanding the causes of these mysterious phenomena. 
The applications of the doctrines of heat to the atomic or cor¬ 
puscular philosophy of chemistry, abound in new views; and 
probably at no very distant period these views will attain a pre¬ 
cise mathematical form. There arc many remarkable circum¬ 
stances wliich seem to point to some general law on the subject. 
First,—the apparent equable motion of radiant matter, or light 
and heat, through space;—2, The equable expansion of all 
elastic fluids by equal increments of temperature:—3, The 
contraction or expansion of gases by chemical changes, in some 
direct ratio to their original volume ; for instance, ^ or \ -4, 

The circumstance that the elementary particles of all bodies 
appear to possess the same quantity of heat. 

“ In electricity the wonderful instrument of Volta has done 
more for the obscure parts of physics and chemistry, than the 
microscope ever effected for natural history, or even the teles¬ 
cope for astronomy. After presenting to us the most extraordi¬ 
nary and unexpected results in chemical analysis, it is now 
throwing a new light upon magnetism : 

‘i Magnos acciactus in usus." 

But upon this question I shall enUcr no farther, as it has been 
discussed in the discourse given in the award of the Copleian 
modal to M. Oersted, by ray predecessor in office, with all his 
peculiar sagacity and happy talent of illustration. 
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' To point out all the objects worthy of inquiry in eheinistry^ 
vroi^d occupy the time appropriated to^Many sit|ing$ of the 
Society, -1 cannot, however, avoid mentioilthg iunoh|st ^pott- 
ant desiderata, the knowledge oi[^e nature of tILe cofil^stions 
of that principle. ^^Xis^ing^ jn ^li^Or’-or Derbyslure s^r, and 
which has not yet been'obtained ]^fe;‘%ho relations of that 
extraordinary fact) the metallizatioo of ammonia; and the con¬ 
nexion between mechanical and chemical phenomena in the 
action of voltaic electricity. I must congratulate the Society 
on the rapid advances made in the theory of definite pro¬ 
portions, since it was first advanced in a distinct form by 
the ingenuity of Mr. Dalton. I congratulate the Society on 
its progress, and on the promise it affords of solving the re¬ 
condite changes owing to motions of the particles of matter, 
by laws depending upon their weight, number, and figure, 
and which will be probably found as simple in their origin, and 
as harmonious in their relations, as those which direct the 
motions of the heavenly bodies, and produce the beauty and 
order of the universe. 

“ The crystallizations or regular forms of inorganic matter 
are intimately connected with definite proportions, and depend 
u{h>n the motion of the combinations of the elementary par¬ 
ticles : and both the laws of electrical polarity, and of the po¬ 
larization of light, seem related to these plisenomena. As to 
the origin of the primary arrangements of the crystalline 
matter of the globe, various hypotheses have been applied, 
and the question is still agitated, and is perhaps above the 
present state of our knowledge; but there are two principal 
facts which present analogies on the subject; One, that the 
form of the earth is that which would result, supposing it to 
have been originally fluid t and the other, that in lavas, masses 
decid|dly of igneous origin, crystalline substances similar to 
those belonging to the primary rocks, are found in abundance. 

** In following the sensibl^ phenomena of nature from the 
motions of the great masses of the heavenly bodies, which 
first impress the senses and affect the imagination, to the 
changes individually imperceptible, which produce the pheeno- 
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. of ^ystallizatioQ) tiKere is a regular gradation, and 

series conformablft analogy; and, where crystallizat^n 
ends, ..f^othetr seiaes^f^^at of animated nature, * begins, go¬ 
verned distinct set of lavi^i but obedient to a principle, 
the pro]^itiea of which, indepefment'of Jiatfir, ^an never be 
submitted to biimari d^servalion. > The faltctions and opera¬ 
tions of organized beings, however, oflfer an infinite variety 
of beautiful and important objects of investigation. For in¬ 
stance, in those refined chemical processes, by which the death 
and decay of one species afford nourjishment for another and 
higher order; by which the water and inert matter of the soil 
and the atmosphere arc converted into delicately organized 
structures, filled with life and beauty. 

“ In vegetable physiology, how many phaenomena still re¬ 
main for investigation; the motion of the pap, the functions 
of the leaves, for instance, and the nature of the organs of 
assimilation. 

** In animal physiology the subjects are still more varied, 
more obscure, and of a higher character. May we not hope 
that those philosophers of the schools of Grew and of Hunter, 
who have already done so much for us, will not cease their 
efforts for the improvement of those branches of science, which* 
are not merely important in their philosophical relations, but 
of gieat utility, the one to agriculture, and the other to 
medicine.” 

The President concluded by expressing his confidence, that 
the Fellows of the Royal Society, in all their future researches, 
would be guided “ by that spirit of philosophy, awakened by our 
great masters, Bacon and Newton; that sober and cautious me¬ 
thod of inductive reasoning, which is the germ of truth, and of 
permanency in all the sciences. I trust,” he said, “ that those 
amongst us who are so fortunate as to kindle the light of 
discoveries, will use them not for the purpose of dazzling the 
organs of our intellectual vision, but rather to enlighten us by 
shewing objects in their true forms and colours. 

That our philosophers will attach no importance to hypo¬ 
theses, except as leading to the research after facts, so as to be 
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able to discard or adopt them at pleasure; treating them- 
rather as parts of the scaffolding of -^e building of science, 
than as belonging either to its foundatibtis, materials, or orna¬ 
ments :—^That, they will look, where it be'possible, to practical 
applications in ^ianepce; not, however, forgetting the dignity 
of their pursuit, the noblest end of which is to exalt the powers 
of the human mind, and to incl^ase the sphere of intellectual 
enjoyment by enlarging our views of nature, and of the power, 
wisdom, and goodness of the Author of nature.” 


Thursday^ Dec. 14.—A paper was communicated by the 
Secretary, detailing the composition and properties of some 
new compounds of chlorine and carbon, discovered by Mr. 
Faraday. He has ascertained that, by exposing carburetted 
hydrogen, mixed with great excess of chlorine, to the action 
of light, a white crystalline substance is formed, which, when 
purified by washing with water, is a perchloride of carbon. 
This substancojs nearly tasteless; its odour resembles camphor ; 
its specific gravity is about 2 ; it is a nonconductor of electri¬ 
city. It is volatile, and in close vessels fuses at 320°, and 
•boils at 360°. It is not very combustible, but burns when held 
in the flame of a spirit lamp, with the emission of much smoke 
and acid fjumes. It is insoluble in water, but readily soluble in 
alcohol and ether; these solutions deposit arborescent and 
quadrangular crystals. It also dissolves in volatile and fixed 
oils. It is scarcely acted upon by alcaline and acid solutions ; 

but mos^t of the metals decompose this substance at a red heat. 

* 

Potassium bums brilliantly in its vapour, causing the deposi¬ 
tion of carbon, and the production of chloride of potassium. 
The metallic oxides also decompose it at high temperatures, 
prpdueing metallic chlorides, and carbonic acid or oxide, ac¬ 
cording to the proportion of oxygen present; no water is pro¬ 
duced, showing the absence oi hydrogen in the compound. 
It appears, from various analytical experiments upon this com¬ 
pound, among Avhich may be mentioned its decomposition, by 
passing it through rcd-hoi peroxide of copper, that 100 parts 
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•afFord 10 carbon + 90 chlorine; whence it would appear to 
consist of > 

2 Proportionals df'Carbon . 5.7 x 2 == 11.4 

3 Ditto Chlorine ........... ‘ 33.5 x 3 = 100.5 

• 111.9 

Thursday t Dec, 21,—^The tiwiding of Mr. Faraday’s paper was 
continued and concluded. When the perchloride of carbon is 
passed through a red-hot tube, containing fragments of rock- 
crystal to increase the heated surface, it gives off a portion of 
chlorine, and is converted into a li([uid protochloride of carbon. 
This is a limpid colourless fluid, specific gravity 1.55, and not 
combustible, except retained in the flame of the spirit-lamp, 
when it burns with a yellow flame, much smoke, and fumes of 
muriatic acid. It does not congeal at 0^ ; it rises in vapour at 
about 165°. It is insoluble in water, but soluble in alcohol, 
ether, and tlie oils. It is not affected by the acids or alcalis, 
nor, at common temperatures, by solutions of silver. It dis¬ 
solves chlorine, iodine, sulphur, and phosphorus. It affords, 
when decomposed, 17 carbon -f- 83 chlorine; whence it may 
be inferred to consist of 

1 Proportional carbon .. =5.7 

1 Ditto chlorine s= 33.5 

39.2 

Mr. Faraday has also found, that when iodine and carburetted 
hydrogen arc exposed to the action of light, they combine, 
and form a hydriodidc of carbon; and, reasoning analogically 
upon the facts already stated, in respect to the chloride of 
carbon, it is probable that it may lead to the discovery of an 
iodide of carbon, but that compound has not as yet been 
' formed. 

'Hie hydriodidc of carbon is a white crystalline solid, vola¬ 
tile without decomposition, and in many respects analogous to 
the* hydrochloride of carbon; its taste is sweet, and its odour 
aromatic. 
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The following is an abstractor a paper read before the 
Academy, entitled Chemical Researches on Cinchona, by MM. 
PELLTTirn and Cavintou 

f 

The existence of morpliiiiin, an alkaline body in opium, was 
announced in 1816, by M. Serturner, and confirmed by M. 
Robiquet. Until 1818, no further discovery of this kind was 
made, but then being assisted by M. Caventoii, I sought aftei 
other vegetable alkalis, and we vciy soon publishtd an ac¬ 
count of a second body of this kind, which was called strych¬ 
nine ; and we shewed that the eneigetic action exerted by the 
strychnines on the animal system were due to this substance. 
About the same time M. Bonllay ascertained the alkaline na¬ 
ture of picrotosine, the active principle of the coccuUis Indicus, 
and shortly after we made known the existence of another of 
these bodies in the Brucea Antidysenterica, since called Biu- 
•ine. We then found an alkaline substance in the eminently 
poisonous family of the coichicum; this substance, named veia- 
trine, is remarkable for its sternutatory powers. Finally, MM. 
Lassaigne and Fernie found an alkaline principle in the ddphi- 
muni staphisayria, which they called Delphine. The substance 
discovered by M. Vauquelin in 1812, in the Daphne, should also 
be classed among the vegetable alkalis. Lately M. Brandt has 
announced the discovery of several alkaline substances in the 
belladonna, aconite, 

If we consider the analogy existing between the action of 
these bodies on the animal economy, and the action of the sub¬ 
stances from which they arc obtained, we cannot but conclude 
that it is to these principles that the vegetable preparations owe 
their power. These, and similar considerations induced to 
extend our rcsearclus toolhii active \e»et,iblc subst.iiict' . .nid 
the cinchona naturally drew our first attention. 
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^ strong fi;nd>actti^,j|^ct on the animal system, and medical 
properties ^cKdd ^ti^ exist in other substances, or at least 
'^only in% mi^te indicate that the cinchona contains a 

pai^a!f;if pr^^|l|^^ich, judging from analogy, should'possess 
alkaline pro|brties. This di^w our attention, and, passing at 
present all points except the mere properties of this principle, 
we hasten to detail what tlliise are, and how the substance 
exists in the plants which contain it. 

From analysis of the grey bark* {cinchona condamincsajwo 
found it composed of— 

1. Ciuchonin united to kinic acid. rt, 

‘2. Green fatty matter. 

3. Red colouring matter slightly soluble (cinchouic red.) 

4. ——— -soluble (tannin.) 

5. Yellow colouring matter. ‘ 

6 . Kinate of lime. 

7. Gum. 

8. Starch. 

9. Lignin. 

The first of these substances, and the only one on which we 
shall dwell at present, is the cinchonine. In saying that Cl 
is combined noth the kinic acid, is to say that it is a sa¬ 
lifiable base, or an alkali, and this is fully established by our 
experiments. We should, however, state that cinchonine 
was discovered by M. Gornis of Lisbon, but he neither ascer¬ 
tained its alkaline nature, nor studied its combination with 
acids. . Its principal properties escaped him, and to this, aided 
by the circumstance, that in a more recent memoir M. Lauber 
regarded it as a pure crystalline resin, is owing the slight 
. degree of attention that has been given to it by chemists. 

The following arc the properties belonging to cinchonine, as 
we have observed them. It is white, transparent, and crystal¬ 
lizes in needles; it has but little taste, requiring 7000 parts 


• Common I’eruvian bark ? 
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of water for its solution; but when dissolved in alcohol or an 
acid, it has the bitter taste of bark. When heated, it does not 
fuse before decomposition. When analysed, it gives oxygen, 
hydrogen, and carbon, the latter being predominant. It con¬ 
tains no nitrogen. It dissolves only in small quantity in the 
fixed or volatile oils, or'^in sulphuric ether. 

Cinchonine combines with acidij^nd forms neutral salts, of 
which the solubility and crystalline form varies with the acid 
employed. The sulphate of cinchonine is easily crystallized, 
is moderately soluble, and is composed of 

'n Cinchonine. 100 

Sulphuric acid.... 13-021 

The muriate of cinchonine is more solublts and is com¬ 
posed of 

Cinchonine. 100 

Muriatic acid .... 7,9 

The nitrate is uncrystallizable. 

The weight of the atom of ciuchouiu, calculated from the 
analysis of the sulphate, is 38.488. 

Gallic, oxalic, and tartaric acid, form neutral salts with (’in- 
chonine, which are very slightly soluble, but are soluble in an 
excess of acid. M. Vauquelin ascertained that infusion of 
nut-galls constantly formed an abundant precipitate, when 
poured into a decoction of good cinchona. ITiis precipitate is the 
difficultly soluble gallate of ctnehonine. 

Cinchonine does not combine with the simple combustible 
bodies. By the medium of water it converts chlorine and 
iodine into chloric, muriatic, hydriodic, and iodic acids. 

After having examined minutely the properties of cinchonine, 
and the substances which accompany it in* the grey cinchona 
we passed to the examination of the yellow bark, (cinchona 
cordifoUa). This substance proved to be extremely analo¬ 
gous to the former in its composition. But the base ^contained 
in the latter is not exactly the same with the cinchonine, and 
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. though it resembles it iit^many properties, it differs from it in 
others, and in these ^ff^rences these two alkalis may be com¬ 
pared to potash and spda* 

The alkali of yii^pw bark may be distinguished frpm cin¬ 
chonine by the name of quinine. Quinine may be obtained by 

' 'j*' 

precipitation as white and pure as cinchonine, , Jt cannot be 
crystallized by evaporation its alcoholic solution, though 
it may be obtained in transparent plates. It fs as insoluble 
as cinchonine, but is of a much more bitter taste. The 
salts which it forms arc different from those of cinchonine, 
both in the proportion of their elements and the properties they 
possess. They are generally more bitter, and are distinguished 
by a nacrous pearly aspect. 

The weight of an atom of quinine is 45.9069. This base has 
less capacity of saturation than cinchonine. The sulphate is 


formed of ^ 

Quinine . 100 

Sulphuric acid . 10.9147. 


The acetate of quinine is remarkable for the manner in which 
it crystallizes; its crystals are flat needles, of a nacrous ap¬ 
pearance, which are grouped in silky massive bundles, or stars. 
The acetate of cinchonine, on the contrary, crystallizes in small 
lamellar crystals, not possessing any of the silky appearance 
belonging to the former salt. The gallate, oxalate, and tartrate 
of quinine, are, at least, as insoluble as the similar salts of 
cinchonine. 

Quinine is very soluble in ether, cinchonine is no|. Ether, 
therefore, may be employed both as a test for the two sub¬ 
stances, and as an agent to separate them one from the other. 

The analysis of the red quinquina (cinchona oblongifolia) 
followed. It was interesting to ascertain whether this febri¬ 
fuge contained cinchonine or quinine. It was possible that 
a third variety of alkali might be found in it, but what we 
did* not expect occurred, namely, a combination of the two 
alkalies, cinchonine and quinine, proper to the species al¬ 
ready analyzed. The cinchonine of red bark is exactly similar 
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to d)at of grey quinquina; the quinine- does not dider ftdm 

that of the yellow bark, except by slightest 
properties. Another remarkable circumsbEince is, "|l|t |ed 
bark eontains more of cinchonine than thi.g^ 
pendent of the quantity .^n^^ainine; ana th«j |atter is more 
considerable than the quantity, of quinine given by ah eq^ut^ 
portion of thh’^llow bark. ^ 

As to the real quantities of these alkalis contained in the 
cinchona^ all estimations as yet given are merely approxi¬ 
mations Irom the loss of matter, which occurs in the tprocess 
of separation; and for the same reason it will not be proper to 
dedw^e the activity of these alkalis, in a medical puiiu of 
view, from the quantity given by a certain weight of bark. 
Neither do we recommend the substitution of these alkalis 
for the substances from which they are obtained, until some 
practitioner, joining prudence with wisdom, pursue these me¬ 
dical investigations of the alkalis of cinchona, and thus give 
to our works a really useful medical character. 

After cinchonine and quinine, the substance occurring in 
bark, which appears to us most remarkable, is the red matter 
already described by Reuss. A singular property of this sub¬ 
stance, not observed by Reuss, is its convertibility iato taiinii. 
Sy the successive action of alkalis and acids. It acq^ ’:.‘S this 
property by being dissolved in water, acted on by an alk.ii ano 
afterwards separated from the alkali by an acid. It thus even 
precipitates gelatine. 


[We have lecoived from our Paris Correspondent several Scientific Com¬ 
munications, which the pressure of other matter has obliged us to 
omit. Among these are the details of M. Ampere’s Electro-magnetic 
Uesearches, which, having been in part laid before the Royal Society, 
and not leading to any important general conclusions, we have not* 
thought necessary to insert in this Nunibc-r,] ^ 
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" ^B3P-^|^;pn. ANAttSIS OF SCIENTIFIC BOOKS. 

" i l.'^Tke PJfahm^Mct^l Transactions/or 1820. P. II. 

This part'4f the ^ilosophica^i^raiiDsactions, besides six ana¬ 
tomical and physiological papers by Sir £verar<|)Homc, Bart., 
illustrated by several fUiely engraved plates, from the excellent 
drawings of Messrs. Clift and Bauer; a very elaborate paper 
giving a sketch of an analysis and notation applicaHc to the 
estimation of the value of life contingencies, by Mr. Gompertz; 
nud some astronomical observations by Mr. Groombridge; 
contains the following communications, which will probably be 
thought interesting to the general reader. 

i. Oh a new Principle of constructing' Ships^ in the Mercantile 
Nori/j hy Sir Robert Seppings, F.R.S. 

I’his country is so deeply interested in whatever tends to 
give additional safety to the persons and property employed in 
commerce, as to render the improvement of ship-building ^matter 
of first-rate importance. Our readers are aware that Sir R. Sep- 
piiigs has frequently given the results of his inquiries upon this 
subject f » the Royal Society; and that he has introduced many 
-.1 ightv nipro’'ements into that department of naval architec- 
iuic, i'o/ati.ig to the construction of ships of war. In the paper 
now ticfjie us he treats of vessels employed in the mercantile 
v ice ; and aftt:r showing the erroneous principles and loose 
practice that have hitherto prevailed in this department, and 
adverting to the lives and property that have in consequence 
been sacrificed, describes the means of obviating such serious 
defects. * 

In the present mode of constructing mercantile ships, half 
the timbers only of the frames or ribs are so united as to. form 
any part of an arch, every alternate couple being unconnected 
with each other, and resting upon, instead of giving support to, 
the external planking. To the disgrace of the English merchant- 
•sbip-builder this practice is almost peculiar to him, a prefer- 
VoL. X. 2 I) 
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able system having been long followed by other maritime 

powers. • 

— * * 

The present mode of joining together the several pieces of 

the same rib is also open to much objection: it is done by the '" 
introduction of wedge-pieces» between four and jive hundred of 
which are retired in an Indiaman of 1,200 tons; these wedges 
soon become defective, and communicate their own decay to 
their attached timbers; besides which, the grain of the rib-pieces 
is so much cut to give them the curvature required, as con¬ 
siderably to weaken the general fabric; and, lastly, they,occasion 
a great consumption of materials, since the ends of the two 
rib-pieces must first be cut away, and then replaced by the wedge. 

Anotlicr great defect of the present system is, that the lower 
timbers are not continued across the keel; so that no support 
is given in a transverse direction when the ship touches the 
ground, nor any aid to counteract the constant pressure ol 
the mast; this great sacrifice of strength and safety being made 
for no other purpose than that of giving a passage for the 
water to the pumps : for the same purpose, the floor-timbers, 
which alone cross the keel, are also weakened, and after all 
the conveyance of the water is very uncertain, and tliere is 
^ always a residue of putrid bilge, at once oflensive and injuri¬ 
ous. 

Such are some of the most serious defects in our present 
mode of ship-building. To obviate them, Sir Robert proposes 
to connect the ends of the pieces of timber forming the ribs, 
by circular pieces of wood, as from time immemorial has been 
practiied to unite the fellies of carriage-wheels, the component 
parts of each rib being of shorter lengths and less curvature, 
and consequentl;jr less grain-cut: that the timbers should uni¬ 
formly be carried across the keel, leaving water-courses in the 
joints for the purpose of conveying the water to the pumps, 
which reaching below it allow of the removal of all stagnant 
water; and farther, the water-course being a smooth channel, 
can be easily cleared, whereas at present it is not only inac¬ 
cessible in places, but forms compartments for the reception of 
putrid water. 
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JVlanf further details are given in this papet respecting the 
methods of closing the openings between the timbers, and of 
preventing die access of air to the enclosed parts, by the in¬ 
jection of coal-tar; and directions are also laid down, upon a 
variety of sul^ects, which require referenqe to plates, and 
which we are therefore obliged to omit. 

The great advantages derived from the plan^ here described 
are, the attainment of additional strength, decrease in the con¬ 
sumption of materials and difficulties of construction, protection 
from worms externally and vermin internally, and facility in 
stopping leaks. « 

ii. Upon the different QuaUlics of the Alburnum of Spring and 
Winter Felled Oak Trees. By Thomas Anduew Knight, 
Esep, F.R.S. ^ 

The timber of oak trees, felled in winter, has generally been 
acknowledged as superior in quality to that felled in spring, 
yet the practice of winter-felling has been given up on account 
of the greater value of the spring-bark. 

In this paper Mr. Knight proposes to obtain the advantages 
of both seasons, by taking off the bark in the spring, and suf¬ 
fering the tree to stand till the ensuing winter. 

lii. Some Fxpet iments on the Fungi, which constitute the colouring 
Matter of the Red Snow discovered in Baffin*s-Bay. By Francis 
Bauer, Esq., F.L.S. « 

Our readers will recollect that very considerable difference 
of opinion prevailed respecting the colouring matter of tlie red 
snow, discovered in Baffin’s-Bay, during the northern expedition 
under Captain lloss ; wc believe that Dr. Wollaston first sug¬ 
gested their vegetable origin^ but it was not until the publication 
of a very interesting paper upon the subject in this journal 
(Vol, vii., p. 223,) by Mr. Bauer, that the real nature of this 
curious matter was made out, and that it was shown to be a 
fungus of the genus Uredo. In this paper Mr. Bauer details a 

2 I) 2 
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series of experiments on the vegetation of this fungus, which 
show that it grows luxuriantly when embedded in snow at a 
temperature considerably below 32*^; and that although exposure 
to the sharp air and wind sometimes kills the pi^mitive fungi, 
their seeds retain sufficient vitality to vegetate and propagate 
under snow, which seems to be their natural soil. It is to be 
regretted that the plate annexed to this paper was not coloured 
after Mr. Bauer's original drawing. - 

iv. On the Errors in Longitu'ie, as determined by Chronometets at 

SecSi- arising from the Action of the Iron in the Ships upon the 

Chronometers. By Gxohoe Fisheh, Esq. 

The observations contained in this paper arc important, as 
connected with the chronometrical determination of the longi¬ 
tude ; and the perspicuity with which they are detailed docs 
much credit to the author. 

The sudden alteration in the rates of chronometers when 
taken on ship-board has generally been ascribed to the motion 
of the vessel, and frequently noticed by intelligent seamen. 
Mr. Fisher accompanied Captain Buchan in his voyage to Spitz- 
1>ergen in the summer of 1818, and soon after the arrival of the * 
ships off that coast, the chronometers on board the Dorothea 
were found to be rapidly gaining on their original rates in London, 
hence the land appeared westward of its true position as deter¬ 
mined by lunar observation. On the 9th of August the chro¬ 
nometers were landed upon an island, and their acceleration 
immediately ceased. The loss in the rate on shore amounted 
in some cases to no less than 13 or 14 seconds daily; in some 
the change was sudden, in others more slow, but it was in¬ 
variably found to take place. 

This acceleration is not peculiar to high latitudes, for several 
chronometers put on board in the i^er ^ith losing rates, were 
found to having gaining rates when the ships arrived at Shet¬ 
land. Having adduced these and many other instances in 
proof of the fact of aci deration, Mr. Fisher proceeds to inquire 
into its ciiuhc. That this was not the motion of the vessel, was 
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pfioved by its taking place equally under all circumstances, 
even when the ^ips were firmly beset with ice; nor was it 
i^ange of temperature, for not the least co^p'espondcnce be¬ 
tween its changes aiid those of the rates could be observed; it 
appeared, therefbre, to Mr. Fisher, to result from the magnetic 
action exerted by the iron in the ship, upoii the inner rim of 
the chronometer's balance, which is composed of steel. That 
the iron of ships is magnetic is shown by its polarity, the whole 
forming one large magnet, having its south pole on deck, 
nearly amid-ships, and its north pole below; now when we 
consider how easily the presence of any thing magneticeikis de¬ 
tected by the alteration of the rate of a chronometer, it is not 
surprising that the ships* iron should exert considerable influence 
upon them. Mr. Fisher concludes this paper by showing, 
that magnets, placed near the steel-balances of watches and 
chronometers, produce a very rapid acceleration in their rates 
of going, in every position of the magnets, and with both poles. 
Upon too near an approach of the magnets the watch is often 
rendered useless. 

It seems, therefore, desirable that the use of steel should if 
possible be avoided in the construction of the balances ^ 
chronometers for sea use: the force of the balance-springs is 
also probably affected by the same cause, for chronometers with 
gold balance-springs, though more difficult to adjust, yet keep 
llio best rates at sea. 

V. On Ihc Measurement of Snowdon by theThermometricalBarometer^ 
By the Rev. F. J. H. Wollaston, B.D. F.R.S. 

In this paper Archdeacon Wollaston gives an account of an 
a,ctual measurement made with the instrument which he has 
described in the Philosophical Transactions for 1817; he ad¬ 
verts to the calculations n^essary in the measurement of con- 
sidergible heights by means of it, and compares his own resu is 
with those of General Roy. The author makes the height of 
Snowdon 3546.2.5 feet. 
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vi. On Souths inaudible by certain Earn. By VViLLrAiif> 
Hyde Wollaston, M.D., P.R^lS. 

• ^ 

This paper contains some interesUng elucidatjons of the phy¬ 
siology of the fense o;f ^K^ring. Dr. Wollastoii observes that 
deaf persons are in, general moro susceptible of sharp tlian low 
sounds; and that in the healthy state of the ear this partial in¬ 
sensibility may be brought o#by throwmg the membrane of the 
tympanum into a state of tension from eTcternal pressure, by 
attempting forcibly to draw breath when the pose and mouth 
are closed. In tliis way the ear may be rendered insensible to 
sounds below F marked by the base cliff; and in illustration. 
Dr. Wollaston observes, that, in such state of the car, listen¬ 
ing to the sound of a carriage, the deep rumbling noise of 
the body is not heard, but the rattle of a chain, or loose screw, 
remains at least as audible as before. “ Although,” continues 
the author, “ I cannot propose such an experiment as a means 
of improving tlie effect of good music, yet, as a source of 
amusement, even from a defective performance, I have occa¬ 
sionally tried it at a concert with singular effect, since none of 
the sharper sounds arc lost, but, by the suppression of a great 
mass of louder sounds, the shriller ones are so much the more 
distinctly perceived, even to the rattling of the keys of a bad 
instrument, or scrying of catgut unskilfully touched.” 

In the healthy state of the ear there seems no limit to the 
discernment of low sounds f but if we turn our attention to the 
opposite extremity of the scale of audible sounds, and, with a 
series of pipes exceeding each other in sharpness, examine then 
effects successively upon the ears of several persons, we find a 
striking difference in their powers of perceiving very sharp 
sounds. It is thus that certain persons are perfectly insensible 
to the chirping of the cricket and grasshopper, to the squeak 
of the bat, and even to the chirping^f the sparrow. 

Since there is nothing in the constitution of the atmosphere 
to prevent vibrations much more frequent than tuiy ol‘ which wc 
are conscious, we may imagine that animals, like the yrylUy 



Analysis of Scientijk Books. 

wl^ose powers appear to commence nearly where ours terminate^ 
may have the facalty of hearing atill sharper sounds which at 
present we do not know to exist; and that there may be other 
insects hearing nothing in c<Hnmon with us, but endued with a 
power of exciting, and a sense that perceives, vibrations of the 
same nature indeed as those which constitute our ordinary 
sounds, but so r^ote that the animals who perceive them may 
be said to possess anotlier 3ense,%gTecing with our own solely 
in the medium by which it is excited, and possibly wholly un- 
affected by those slower vibrations of which we are sensible. 

vii. OnthcCompressiUliiyofWater. -Bv Jacob Perkiijs, Esq. 

* 

The experiments of Canton long ago demonstrated the elas¬ 
ticity of water. In this communication Mr. Perkins details to 
the Society some less exceptionable meanb of determining the 
compressibility of water than any hitherto employed. A 
small metallic cjdinder, flattened at one part so as to yield to 
expansion within, is closed and water-tight at the lower end. 
At its upper extremity is a small aperture closed by a very 
sensible valve opening inwards. This instrument, called by the 
author a Piezometer, being perfectly filled with water, fKe 
weight of which was accurately known, was put into an hydrau¬ 
lic press, and subjected to a pressure o|^ about 326 atmos¬ 
pheres. AVhci. it was taken out and weighed, there wasTound 
an increase of water amounting to'3.5 per cent. I. 


II. An Historical and Practical Treatise on the Internal Use of 
the Hydrocyanic or Prussic Acid in Pulmonary Consumption, &c. 
. Second Edition. By A. B. Granville, M.B., F.R.S., &c. 

There arc several circumstances which ^duce us to notice 
Dr.^ Granville’s book. The first part 6f #« affects scientific 
arrangement; and the subject of which it treats was first 
brought before the British Public in this Journal. We also 
wish to point out an error or two into which the Doc'tb'r jias 
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fallen, and to advertise 4iiin of two or three samples of bgid 
taste which have probably escaped his notice ; upon these 
heads we propose to be very brief. 

The hydrocyanic, or prussic acid, in its dilute state, was first 
separated from Prussian blue by the celebrdkCd Scheelc, who 
obtained it in tlie form of a colourless transparent liquid, having 
in an eminent degree the odour of bitter almond, in which, as 
well as in the cherry-laurel, HHe leaves and kernels of the peach, 
and several other vegetable products of the same odour, the 
same principle has been shown to exist: some of our less che¬ 
mical ^readers may, perhaps, also remember its presence in 
Noyau, Maraschino, and certain other species belonging to that 
genus of liqueurs. * 

For our knowledge of the real nature of the prussic acid, we 
are indebted to the admirable researches of Gay-Lussac. He 
lias shown its base to be a peculiar inflammable gaseous com¬ 
pound of carbon and nitrogen, on which he has conferred the title 
of cyanogen, a term derived from the Greek, smd signifying the 
producer of blue ; whether, because it burns with a blueish purple 
flame, or because it is essential to the production of the pigment 
culled Prussian blue, or for both reasons, we are not quite clear ; 
tfiis cyanogen, however, combined with hydrogen, he has shown 
to produce the prussic acid, which he accordingly terms hydro- 
cyanic acid. It is^ highly-volatile liquid, lighter than water, 
and becoming concrete when exposed to the air, in consequence 
of the cold generated by its rapid evaporation; its odour is 
similar to that of Scheele’s aci<4 infinitely stronger; and it 

is so deleterious in its action upon the living frame as to oc- 

■ 

casion the death of large animals in the dose of a drop or two 
only, and even to excite very disagreeable sensations in the 
human body when its vapour is inhaled, largely diluted with 
atmospheric air. 

It is a curious correct axiom,'liiat the more mischievous 
the qualifies of a aubstance are, the more likely is it to prove 
of value in the Materia Medica ; and, when properly diluted by 
or blended with other rcmt'dics, to become of importance in the 
practice of physic. Accordingly, formidable as the prussic 
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apid has found its way into the apothecaries' shop, and 
has long been used in one form or other; but the merit (whatever 
it mfty be) of using the pure acid, duly diluted, as a substitute 
for the less dchnibe and certain combinations of it, belongs 
chiefly to Mr. Magendie, to whose essay formerly published in 
this Journal we have already adverted ; and to the author 410 w 

V 

before us. 

Dr. Granville proceeds in the first and second sections of his 
book, to treat of the chemical history of the prussic acid; and, 
after adverting superficially to the discovery of Prussian blue, 
and to tlie researches of Gay-Lussac, Scheele, an^others, 
points out the methods usually employed for preparing this 
substance for pharmaceutical use. He gives us the pro¬ 
cesses of Scheele, Vauquelin, and Magendie, and, lastly, that 
of the Apothecaries* Company ; and without any sufficient re¬ 
marks upon the principles of these processes, passes judgment 
(not always tempered with mercy) upon their respective merits. 

Schcele’s pro^^fess consists in boiling Prussian blue with red 
oxide of mercury and decomposing the solution of cyauurcl of 
mercury thus obtained by nascent hydrogen gasi that is, by 
mixing its solution with iron filings and sulphuric acid, and 
proceeding' to distillation; the prussic acid passes over *in 
aqueous solution, and may be rendered more pure by re-distil- 
.'ation with a little chalk. 

This is not a bad process, provided Prussian blue were al¬ 
ways of equable purity, but as it is a very heterogeneous com¬ 
pound as usually found in the shops, the liquid obtained by 
boiling it with oxide of mercury, is of variable composition; 
those processes, therefore, are preferable, in which the pure 
cyanuret is used. 

Vauquelin's process is directed in iYie Paris Pkai'macopaiay 
'and is, in our opinion, extremely objectionable. It consists, in 
decomposing solution of^anuret of mercu^ by sulphuretted 
hydrogen gas, filtering to separate the sulphuret of mercury 
thus produced, and adding carbonate of lead to remove the re¬ 
maining sulphuretted hydrogen. The prussic acid remains dis¬ 
solved in the filtered liquor. 
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We kave frequently tried this method^ and have not been 
able to obtain the pure prussic acid by means of it, though 
ive cannot pretend to say with what other compounds 4t » 
blended. # 

M. Magendie prepares prussic acid for pharmaceutical use 
by diluting Gay-Lussac*s acid, tot vrhich, however, the formula 
is not given. In this paragraph Dr. G. falls into some sad 
errors respecting the specific gravities of the pure and diluted 
prussic acid. He tells us that M. Magendie employs Gay- 
Lussac’s acid, diluted with six times its volume, or eight times 
and a half its weight of distilled water. “ The density of the 
pure hydrocyanic acid at tlie temperature of 45° being=70.583, 
(that of water being = 1,) it follows that the weight of tlie di¬ 
luted acid will be 9.20583, since the weight of fluids are equal 
to their volumes multiplied by tlieir densities,” p. 20. We do 
not profess to understand this sentence, but we believe it will 
be found that the specific gravity of Gay-Lussac’s liquid acid is 
0.70583, and that the liquid acid of the above%trength has not 
the medium density of 0.920683, (which Doctor G. probably 
means,) buUtliat its specific gravity is 0.99000, or thereabouts, 
great increase of density resulting from the mixture of the pure 
adid with water. 

This brings us to the Apothecaries’ Company’s process, which 
Dr. Grahville speaks of in the following terms :— 

“ The formula they employ has been supplied by Professor 
Brande, as he himself informed me, and is the following : prussi- 
ate of mercury Ibj., muriatic acid Ibj., water Ibv. Draw off four 
pints, and rectify through chalk. 1 have not had an oppor- 

t 

tunity of trying this acid, as I am satisfied with that which Mr. 
Garden prepares for my patients^, but I should conceive that the 
same objections which exist respecting Scheele’s process, may 

* ** Mr. Garden, Chemist, of Oxford'Stiiet, is the only person, to niy 
kaowledge, who has pj^epared the niedkmul prussic acid, according to both 
the above methods, (meaning Scheele’s and Vauquelin’s,) each of wliibh is 
perfectly good for the purpose of practice, and I have satisfied myself by 
ocular demonstration, that every precaution was taken to ensure the accu¬ 
rate result of the operations.” Note at p. 19. 
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urged likewi 5 e in the present case; for the acid cannot by 
his process be obtaikied in an uniform, and well-known degree 
:>f concentration. I know besides that the add^ thtw prepared, 
is of a turbid yellowish colour, instead of being colourless and 
transparent, and that it def^osits a considerable sediment, both 
which circumstances seem greatly to militate against its purky 
there is, moreover, no novelty in the process itself, being, in fact, 
that of Gay-Lussac, changing unnecessarily the proportions, and 
omitting two or three essential precautions, proposed as indis¬ 
pensable by that chemist in the preparation of the acid.” 

We should have conceived it more decorous on tlie^art of 
Dr. Granville, finding the above preparation objectionable, as 
he has assorted it to be, (but which we shall presently show it is 
not,) to have stated the objections to the Apothecaries' Com¬ 
pany, instead of publishing their process with a view to depre¬ 
ciate i1., and to employ it as a vehicle of a oblirjue in favour 
of the Doctor’s chemist, Mr. Garden. But let us see how the 
matter really stands. On making inquiry at Apothecaries’ Hall, 
we find that in consequence of the occasional demand for prussic 
acid, and the want of any official directions for its preparation 
in the London Pharmacopoeia, Mr. Brande, who holds the office 
of Professor of Chemistry, and Materia Medica to the Socie^, 
received orders from the Laboratory Committee, to examine the 
various processes for preparing that acid, and to make a report 
at‘cordiug’,y. Tliat this report was nearly as follows;— 

“ Having tried the methods of Scheele and Vauquelin, I find 
them uncertain as to the products, and more especially in the 
latter case, the specific gravity of Vauquelin’s acid always ex¬ 
ceeding that of distilled water, probably from the presence of 
sulphocyanic acid; I consequently recommend to the Com¬ 
mittee the following process, founded on Gay-Lussac’s method 
of obtaining the pure acid: 

“ Prepare a cyanuret of mercury as foUbws:—Take 1 lb. 
of finely levigated peroxide of mercury, (the hydrargyri 
oxidwn ruhrunif of the Pharmacopceia,) and 2 lbs. of powdered 
Prussian blue; boil them in a glass vessel in 8 pints of dis¬ 
tilled water for one hour, filter and collect the crystals which 
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filtered liqaor deposits on cooling; evaporate the motl^er 
liquor to half its bulk, and set aside to crystallize, repeating 
tliis operation 'long as crystals form.’ Take 1 lb. of crystal* 
lized cyanuret of mercury in powder, 1 lb. of muriatic acid, 
(specific gravity 1.150,) and 6 pints of water ; introducb this 
mixture into a tubulated retort, and distil 6 |)int8 by .mea¬ 
sure. If these proportions be observed, the prussic acid, dis¬ 
solved in water, will pass over free of muriatic acid, and of a 
specific gravity of 0.995.” 

We allow, with Dr. Granville, that this process has no 
merit account of novdtyy but we aver, in opposition to the 
Doctor, that it affords a very uniform and a very pure pro¬ 
duct, of a good strength for pharmaceutical use, which the 
other processes do not; and therefore that the acid which 
Dr. G. administers is open to the objections which he errone¬ 
ously urges against the improved formula above given. But 
the Doctor insinuates, though he must know better, that the 
acid sold at Apothecaries’ Hall is always turbid, yellowish, and 
impure; this we deny, and if occasionally yellow and turbid, it 
is in consequence of age, and rather an indication of its purity 
than otherwise, for dilute hydrocyanic acid, when free from iron, 
sulphur, and chlorine, deposits, upon long keeping, a yellowish 
powder, which we believe to be a solid carburet of nitrogen, con¬ 
sisting, perhaps, of 1 atom of carbon and one of nitrogen ; for 
when collected, dried, and burned in oxygen, it atfords carbonic 
acid and nitrogen only; this, however, we merely throw out by 
the way, not having hitherto examined it with due precision. 

One word more with respect to the Apothecaries’ Co apar y; 
we believe ourselves correct in stating that their Laboratories at 
Blackfriars are always open to the inspection of members of the 
College of Physicians, upon proper application; that they liavc^ 
no secrets, but on the contrary, solicit inspection; that they 
are at all times ready to adopt any real improvements and ncces- 
saiy alterations in their processes ; and that they implicitly fol¬ 
low the directions of the London Pharmacopima in the prepa¬ 
rations therein contained, excepting that they have the sanction 
of the proper officers of the college for certain modifications ren- 
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. dcred in many instances necessary by the magnitude and extend 
of their operations. 

But to proceed with our author's book:—^e third section 
treats ** on the presence of prussic acid in animal> vegetable, 
and mineral substances." We are told at its outset, “ that 
although the blood contains^he principles of the prussic acid, 
it is not there found ready formed, since they require the pre> 
sence of an alcali to influence that peculiar attraction and com-^ 
bination of their molecules which constitutes the acid in ques¬ 
tion.'* 'This, and the two following paragraphs, one of them 
purporting to be an extract of the author's notes taken at Vau- 
quelin’s lectures, are to us quite unintelligible : there i?* alcali 
enough in the blood, if alcali only were wanted to influence 
“ that peculiar attraction and combination of molecules,” as 
the Doctor learnedly expresses it, which constitutes prussic acid. 
This part of the work is especially bare, and betrays a “ poverty 
in the land,” which we had little expected. The formation of 
prussic acid by the combustion of animal matter, is a very curi¬ 
ous but difficult branch of chemical inquiry, upon which we had 
hoped to have gained some information from Dr. Granville’s 
book; he either should not have meddled with it, or given a 
clear epitome of what is known upon the subject. » 

The formation of prussic acid in certain diseases, its presence 
in vegetable products, and its supposed existence in the mineral 
kingdom, are next superficially adverted to; in relation to the 
latter subject, we may instance,” says Dr. G., “ as the only 
mineral substance which has been found to contain prussic 
, the fer azure of Haiiy.” Whereas Haiiy himself {Trait& de 
MiiieraldgiCf IV., 121,) speaking of the term Native Prussian 
Blue applied to that substance, says, Cette denomination ne 
parolt ^tre fondle sur aucune experience decisive and, more¬ 
over, wc have the joint authority of Klaproth, Fourcroy, and 
Proust, for regarding the fer azuri of Haiiy as a phosphate of 

iron. The Doctor's suggestion of the existence of Prussian blue 

•»% 

in liipis lazulif is equally improbable. The colour of lapis lazuli 
is not injured by a low red-hcat, and it is used by the painter 
under the name of ultramarine, as a most permanent colour ; 
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tHiereas, the blue of prussiate of iron is destroyed at a heat 
below redness, and is any thing but permanent. 

The ibuTth seiiion contains an account of the physical pro¬ 
perties of the prussic acid, unnec^sarily separated from its 
chemical history and preparation, and followed by “ Physi¬ 
ological experiments made widi tkr pure hydrocyanic acid,*'' 
constituting the 5th section. We consider the curious investi¬ 
gations of Mr. Brodie upon this subject as the most satisfactory 
that have hitherto been made, and as they are not even alluded 
to, we shall decline troubling «ur readers with those hvjre de¬ 
tailed, which seem chiefly intended to persuade the public that, 
although prussic acid is perhaps the most virulent of all vege¬ 
table poisons, it is only dangerous when improperly or empiri¬ 
cally administered. In this section, Dr. G. has the bad taste 
to retail a conversation which passed between a “ person of 
rank” afterwards called “ his lordship,” and a “ popular phy^ 
sician,” respecting the Doctor’s book, of which wc doubt not 
a new edition will soon be wanted, and in which wc recommend 
him altogether to erase it. 

Passing over the 6th section, “ on the analogy which led to 
the use of prussic acid as a medicine,” we find in the 7th, among 
other matters, an enumeration of the diseases in which prussic 
acid has proved beneficial, and which are briefly those; coughs 
of all sorts,—^hectic fever,—consumption,—asthma,—chronic 
inflammation, and abscesses of the lungs,—spittmg of blood and 
pleurisy, and a long list of nervous, local, and organic diseases ; 
but here the Doctor proves too much. 

The 8th and the conclading sections, relate to the m ans of 
detecting prussic acid, and preventing its poisonous effects, and 
to the history of its introduction into medicine ; in neither of 
which do we remark any thing either very new or very import¬ 
ant, and with which, therefore, we shall not prolong our review. 

The second part of this Treatise, and which the medical 
reader will consider as the most important, contains a detail of 
cases itt which prussic acid has been administered, and of the 
eflects which it has produced. As far as we can understand 
this kind of evidence, it appears that prussic acid is a very 
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efficacious remedy in whooping cough; and that it is of singutttr 
service in allaying the symptoms which usually attend the early 
stage of pulmonary consumption. If Dr. Grasnilie substantiates 
his opinion^jespecting itsr usefulness in the latter disorder, we 
shall consider him as4iaving conferred a greater obligation upon 
the human species than even Jenner himself, and we trust that 
ife ^ill reap a proportionate reward. O. 


in. Recherches experimentaleSf surles Chaux de Construction, les 

B6tuns, et les Mortiers ordinaircs. Par L. J. Vicat, Andxin 

Eleve dc VEcolc Polylechniqiie, &c. 

This work, containing many important facts relating to cal¬ 
careous Cements, and Hydraulic and Common Mortars, is the 
fruit of an immense number of experiments, the results of 
which are arranged in 25 tables. These are preceded by a 
series of remarks and details in which the general laws and 
effects are deduced and stated, but which lose the greater 
part of their value if separated from the tabular results. The 
following selection contains some of the results obtained by 
M. Vicat, and will give an idea of the importance of his work. 
It is only, hOwever, by referring to the work itself that a true 
estimate of its value can be obtained. ** 

“ Trial of Limestones. —It is of the utmost consequence, espe¬ 
cially in public works, to ascertain the quality of the lime to 
be employed, ind yet chemical analysis requires practice 
and knowledge which every architect does not possess. It is 
always more easy and certain to submit a fragment of the stone 
which is to be tried to common calcinaticm in a 1 ime kiln, or as 
we xiequcntly do, with charcoal in a forge, (for coal forms 
clusters with the stone,) to slake it in the common way, and 
make a paste of it, which is to be placed at the bottom of a 
♦vessel filled with pure water. If, at the end of 8 or lOf&ays, 
this paste has become'hard, and resists the finger, it ts a proof 
that the stone tried will furnish hydraulic lime; if, on the 
contrary, it remains soft, it is the character of common lime.”— 
p. 5. 
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** To convert Common Lime into Hydraulic Zimc.-^The ope¬ 
ration to be described is a true synthesis, which, by the actiefti 
of fire, uniteti, intimate manner, Oie esaestial priiv^ples 
which- analysis separates from hydraulic lime. IV lime to be 
modified is to be J^eft in a. dry ^nd . covered place, until reduced 
spontaneously into powder, and idtexwrards mlxfd, by the aid of 
a little water, witi^' certain quantity of git^^y or brown clay, or 
simply with bncjt-earth, and this made into balls, which when 
dry, are to be lieatcd to the necessary degree. 

** Common lime will require 20 per cent, of clay ; intermediate 
limesione will require 15 per cent.; and 10, or even G, will be 
sufficiewr for those which already possess hydraulic properties 
to a certain extent. When the quantity is raised to 33 or 40, 
the lime obtained will not slack,, but is easily pulverized, and 
will make a paste that hardens very readily under water. When 
the clay is mixed with pebbles, it is to be thrown into a 
large quantity of water, well mixed with it, and the finer part 
run off into a convenient place. It may then be mixed with the 
lime in powder, and made into balls; the quantity required is 
easily ascertained by a little practice. 

“ It must not be supposed that the clay bakc^ alone, and 
tl^n added to common lime, in the proportions mentioned, will 
give the same results as when the iv’o substances are mixed 
before being llcated. The fire modifies the one -•/.ostanee by 
the other, and g’ves rise to a new compound, which enjoys new 
properties.”—p. 7. 

“ If fragments of common lime, and a mixture of coal and char¬ 
coal be placed, stratum super stratum, in a small brick furnace, 
and burnt; and if, as the substances fall by the dissipation of the 
combustible, the lime, which passes through with the cinders, 
be returned with fresh fuel to the furnace, and the process be 
continued 15 or 120 hours, according to the size of the frag-, 
ments, an over-calcined lime will be obtained, which will not 
slake, but which, when reduced into a fine powder, and made 
into a ductile paste, has the property of hardening under wai-er.” 
—^p. 15. 
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On 5/a/U7^.<~Quick-lime, thrown into a proper quantity ot' 
w^ter, splits with noise, produces a bubbling, liberates hot and 
slightly causU&^vapours/and at last forms a%ick^ste. One 
part of common lime, thus slaked, is expanded into 3.1 parts of 
paste. If a sufficient quantity of water has not been 'added in 
the first instance to the lu^, it is necessaij to wait till it is 
"'TSoU'before more be given. If a second plPion be, poured on 
whilst the lime is hot from the effect of the first insufficient 
quantity, then the lime does not divide well, but remains gra¬ 
nular. * This process is called ordirmry slaMngf or the first 
process. ^ 

“ Quick-lime plunged into water for a few seconds, and with¬ 
drawn before it begins to split, then hisses, splits, and bursts 
apart with noise, and falls into powder. This powder, when 
cold, does not heat by the addition of more water. One part of 
lime thus slaked, expands into 1.5, or 1.7 parts by measure. 
This is called slaking by immersion, or the Second process. 

'‘If quick-lime be exposed to the air it falls to powder, one 
part increasing in volume to 1.75, or even to 2.65. This is 
called spontaneovs slaking, or the third process.**-—p. 16. 

“ Hydratesof Lime. —Lime slaked in these three ways was made 
into masses with water: these were dried in the sun, and then 
their resisi.^.u::o or and their hardness, ascertained ; and 

the resu't auh^ that lor all kinds of lime the resistance and the 
hardtiess was in proportion to the expansion in bulk by the 
process of slaking, i. e., the process which divided the lime 
most completely, gave a hydrate of the greatest strength.”— 
p. 25. 

“ Effects of Slaking on the Hydraulic Mortars. —It appears 
from experiments on the hydraulic mortars made from common 
lime, intermediate or meagre lime, and lime slightly hydrau¬ 
lic, that the three modes of slaking, arranged accordii^ to 
the order of their supeiiority, are the third, the second, and the 
first; but that for highly hydraulic lime, the order becomes 
reversed. If common lime be considered as the commence¬ 
ment of the scale, and we pass from that through the various 
shades of difference to the hydraulic lime which is most meagre, 
VoL. X. 2 K 
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and which will,form the last degree on the scale, the <|iffer- 
ences resulting from the methods of slaking diminish,^ ftt^1a|t 
disappear, and th4jl increase in the opposite direction.'’—^42, 

** Action of Water on Hydraulic Mortars.—The dissolifeg 
,action of water on. hydraulic mortars appears to cease wl'en it 
has removed the excess'of lime that Was eithea in weak com¬ 
bination, or entirely at liberty;, and, it was found that the* 
quantity which remained after the action ceased^ was never 
far from that which had been ascertained to be the best; from 
whence the following rule; “ To find in all possible cases the 
proportion of lime which is most fit for any puzzolana ? ^''aU of 
the hydraulic mortar,nearly an inch in diameter, me. i. tn; made, 
having rather an excess of lime; this must be exposed for a 
year under pure water which is to be changed frequently, and 
then the quantity of lime which has disappeared is to be 
ascertained either by analysis or otherwise, and subtracted 
from the whole quantity, and the diffevciice gives the proportion 
required for the quantity of puzzolana taken.”—p. 55. 

“ Effect of Lime on Hydraulic Mortars.—1. Excess of lime in 
a hydraulic mortar retards its setting: tlm proportions most 
favourable to the setting are also those which give the greatest 
sUength. 

-Sr 

“ 2. Powerful puzzolanas, combined with common lime, ha; Jen 
much sooner than if combined with hydraulic lime ; but hy¬ 
draulic lime has the advantage when combined with a less active' 
puzzolana. 

** 3. The second and third process of slaking appears gene¬ 
rally to accelerate the setting more than the first. 

4. Hydraulic mortars made with common lime harden mOre, 
or make more progress from the second to the third year, than 
from the first to the second, so that it may be said the rapidity 
of their progress is accelerated. ^ 

“ 5. 'Ihc resistance of hydraulic moctars, made with lime 
slightly hydraulic, also undergoes an acceleration, but much Ics.s 
than in the former case. 

“ 6. 'I’he progress " mortars, made w’itli lime eminently 
hydraulic, begins to an at the end of the second year. 
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^ " Hence hydraulic mortars, made with common lime, require 
more H^e than the others to attain their maximum of resistance.” 

■j's' ' - " 


** On tike Nature qf Hydraulic ‘The modification which 

'^the‘action of the fire has caused in the small proportion of ^ilex 
akrnine, mixed with ‘^e pure calcareous matter, gives to 
the compound which results, the power of acting chemically by 
the intervention of water, on the new siliceous substances, 
added in the state of sand. It is this circumstance which 
constifiiies the distinctive and essential character of hydraulic 
73. ^ 


“ On the Use qf the Siliceous Sand .—According to our 
results, the different sands range in the following order of 
superiority. 

“ For highly hydraulic lime : 1. Fine sand. Sand of un¬ 
equal size resulting from the mixture of fine sand, either with 
coarse sand or with small gravel. 3. Coarse sand. 

“ For lime moderately hydraulic: 1. Mixed sand. 2. Fine 
sand. 3. Coarse sand. 

“ For oommon lime; 1. Coarse sand. 2. Mixed sand. 3. Fine 


sand.—p. 74. 

“ Rapidity of Dei'icca^ion.—-Mortars made from hydraulic lime, 
which have the power of solidifying all tlic water they contain, 
require to be dried slowly. They lose, according to circum- 
i ,.ances; namely, by common desiccation, three-tenths, and by 
T.vqjid desiccation eighth-tenths of the force which they would 
acquire by slov' ,desiccation.”—p. 77. 


2 E 2 
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^ No. IV. 

i. Remarks on the Caicidaiion of Parallax for a Spheroid. 

It is not unusual to employ, in the calculation of eclipses, 
instead of the true latitude, a latitude reduced according to a 
table of Mayer, in order to determine the effect of the earth’s 
ellipticity on the lunar parallax: and the same correction may, 
in some cases, be thought necessary for the very accurate com- 
putatioi^f lunar distances, for the purpose of determining the 
longitude. 

Professor Vince, in his valuable System of Astronomy^ observes, 
(vol, i. n. 173,) that ** the most elegant and simple method of 
finding the parallax in latitude and longitude on a spheroid, is 
the following, given by Mayer. Subtract the angle [formed l^y 
the vertical line with the earth’s semidiameter] from the latitude 
on the spheroid, and you get the . . latitude of the point re¬ 
duced to a sphere. Also the horizontal parallax must be adapted 
to the [corrected radius.] . . The latitude thus redoued, and 
the horizontal parallax thus found, arc to be employed in comput¬ 
ing the moon’s parallaxes in longitude, latitude, right ascension, 
and declination, which will now be performed by the rule 
founded on the hypothesis of the earth being a sphere.” 

'fhus, if the latitude of Greenwich is 51° 28' 40", we are to 
deduct 14'.29", and employ 51° 14' 11", which, when the moon 
is near the equinoctial, and on the meridian of the place, makes 
alone a difference of about 8" in the parallax; that is, taking 
the ellipticity which is*a correction not wholly’ inconsi¬ 
derable. 

But, supposing tlie moon, as may easily happen, to be con¬ 
siderably to the north of the east or west, this correction will 
^ not merely superfluous, but absolutely erroneous, since in 
truth a smaller correction of an opposite nature is required. 

When the moon is due east, or due west, her altitude is not 
affected by the obliquity of the surface ; since the perpendicular 
to the meridian is obviously parallel to ihe surface of the sphere ; 
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aad when she passes beyond these points, her apparent altitude, 
instead of being diminished by the ellipticity, is actually in¬ 
creased by it. 

The whole effect appears to be most conveniently computed 
by* considering the place of the apparent zenith as always 
^.jhLQught nearer to the^pole than the true zenith, by a quantity 
depending on the latitude only, and.which is equal to cos. 
2 (lat.*—45°)=3 ’cos. 2 lat*--90°=-j^g^ sin. 2 lat, or to IT 14* 
X sin. 2 lat.; and the correction of the apparent altitude will 
be ol)tained by multiplying this quantity into die cosine of the 
a/imuth. The computation being referred to tliis pomt instead 
of the apparent zenith, it wi^ be necessary to apply the same 
correction, in the case of a lunar distance, to both the altitudes 
concerned, according to the respective azimuths, by means of 
the following rule: 

Azimvihal CorrecHon of Parallax, 

Add together the logarithmic cosecant of twice the latitude, 
the sec%|it of the azimuth, and the constant logarithm 1.2048, 
the sum will be the proportional logarithm of the correction of 
the altitude for the earth’s ellipticity, to be added when*the 
moon or star is north of the east or west in the northern hemis¬ 
phere, and to be subtracted when south, and the reverse in the 
southern hemisphere. The altitudes so corrected will give the 
true parallax, from the reduced equatorial parallax, by the ordi¬ 
nary rules, and the refraction without sensible error. 

« 

ii. Places of the Come< q/* 1622, computed by Professor Encke, 
and communicated by Dr. Olbers. 

f Professor Encke has considered the effects of Saturn, Jupiter, 
^ Mars, the Earth, Venus and Mercury, on the Comet, throughout 
the whole interval from 1786 to 1819; but he has found that 
the -attraction of Jupiter only will have any material effect on the 
time of the next pcrihelium, in 1822; this effect, however, 
being very considerable, since the least distance of the comet 
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from Jupiter will be only 1.136, so that t|ie passage through the 
perihelium will be retarded by it more than 9^ daya, The'^ pap* 
ticulars will be inserted at largi^ the Berlin j^lmanac for 1823^ ^ 
In order to extend the cidculaticni he^^dlhe probable grounds 
of uncertainty, Profess^/ Encke bait^]Rssomed two hypotheses • 
the one assigning ;^'perie^ longer fay a day than tlic other, 
a mean distance greater in pfoportion: tt»e corrf^'iponding ele¬ 
ments are these— 
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.ithe detenniiiatioii of the degree of brightness, the unit is sup¬ 
posed to be that which the comet exhibited the 5th January,! 819. 
It then appeared in the field of the telescope at the same time with 
a fine nebula in the head of Aquarius, n. 77 of Bode, or n. 2 of 
the Connaissance des Terns, and was precisely of the same magni¬ 
tude, form, and brightness. When the comet was first discovered, 
on the 20th October, 1805, its brightness, in terms of this unit, 
was 1.321, and it was then considered as equal to that of a star 
of the fifth magnitude. In the beginning of July, 1822, there¬ 
fore, it will be brighter than a»star of the fourth magnitude. 

P appears Irora'this ephemeris, that we shall not be able to see 
. 1 -- ''omet in Europe in the spring of 1822, because it will be too 
.j toinparisou with the evening twilight. Whether it may be 
possible to discover it in December 1821, or January 1822, with 
vi'ry ])owerful telescopes, is very doubtful. Butin southern lati¬ 
tudes it will be easily discoverable as soon as the 9th or 10th of 
June, 1822, since it •will be sufficiently emerged from the solar 
rays, and of the brightness of a star of the fifth magnitude. The 
delay of nine days in the passage of the perihclium, from the ac¬ 
tion of Jupiter, prevents the subsequent approach of the comet so 
near lo earth, us Dr. Olbeks had cotrpuKd, on the hypothe¬ 
sis of i ^'al at the perih^ oi 16th of May. 
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ill. An Essay on the easKSt and most convenient Method of caU:%^ 
latmg the Orbit of a Comet from ObseSrvations. By William 
Olbers, M.D. 8vo. Weimar, 1797. 

[Ck>n^u«d from Vol. p. 14(1.] 

Section H. 

On some Equations of the First and Second Order, which 
been proposed for determimny the Equatwniof Comets, 

S 20 . 

The suppositions which have been made the foundation of 
the approximate solutions, ^11, lead, when geometrically con¬ 
sidered, further than tlie conclusions which have been drawn 
from them. Assuming that the path of the comet is a right 
line, described with an equable velocity, the distances of the 
comet from the earth may be found by equations of the first 
degree. The supposition, that the chord is divided by (he re¬ 
volving radius, in the proportion of the times, leads to equations 
of the second degree, from which these distances may be de¬ 
termined. These equations require so much the more a par¬ 
ticular investigation, as they have been recommended, not only 
by their inventors, but by other mathematicians, far beyond 
their real merits; and have been condemned, on the other hand, 
by vliose who have justly rejected them, upon grounds not alto¬ 
gether satisfactory. 

§ 21 . 

The problem of finding a line, which shall bu cut by tliree 
others in a given proportion, is ql* an indeterminate nature. It 
is known that the condition is fulfilled by any of the tangents 
of a parabola, of which the three given lines, together with one 
line which is cut by them in the required ratio, arc also tangents, 
so that the curve is completely ascertained by its four tangents. 
But the problem is only indeterminate, so long as the three Iin(?s 
remain in one plane. When they are not in one plane, there 
is only a single position, in which a ling passing through a 
given point in one of them, will intersect the two others. If we 
add the condition, that this line must be divided by them in a 
given proportion, the points through which it must be drawn 
are all given, and by an equation simply linear. In this manner 
BooauER thought it possible to^termine the distances from 
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the earth, and even the elements and n».ture of the orbit, from 
three observations at short intervals of time. The equations 
deduced from this supposition, retdning the notation already 
adopted, would be t' : -sz (*' — *"): (of* — »'") = (y' — y"): 
^y"^y'") = (z' — z") : (z"—whence f', fand j " might 
badeduced by mcansof linear equationa,only; and since these 
values of and f*" would be indepen<knt of the motion in a' 
parabola, we might obtain from them, if they were perfectly 
accurate, by comparing them with the whole time intervening, 
not only the situation and dimensions, but also the nature of 
the conic section in which the comet revolves. 

% 22 . 

There is, however, a case in which the problem again becomes 
undetermined, even when the lines arc not in a single plane. 
If they are all parallel, no right line can cut them all; and in 
other cases, there is only a single line for each point of one line 
that can cut the other two, but it may happen that all such lines 
must necessarily be cut in the same proportion ; and this will 
occur when the points to which the three lines tend, speaking 
astronomically, are found in a great circle, or geometrically, 
■when they are parallel to three lines lying in any one plane. 
Such must be the case whenever more than one line is divided 
in the same proportion by the three which it intersects. Hence 
it follows, that if the portion of the earth's orbit, described in 
the given interval, were a straight line, and the earth’s velocity 
equable, this line would be divided by the line of direction in 
the same proportion with the supposed portion of the comet's 
orbit; so that the relative position of these lines, with respect 
to the lines of direction, would remain completely undetermined, 
and Bououbr’s equation would lead to no conclusion whatever. 
The conclusion obtained from it must therefore depend on the 
deviation of the earth’s orbit from a straight line, and on the 
chunge of its velocity, whilst the curvature of the comet’s orbit, 
which is often considerably greater, is totally neglected. In 
fact, if wc suppose the earth’s motion equable and rectilinear, 
wc shall have the equations ^ : f' = (R' cos. A' — R" c8s. A") : 
(11" cos. A" — R" cos. A'") sill* ^ A"): (R" sin. 
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A" — R"' sin. A'"), and by comparison with the equations i 
§ 21, t': t" cos. a — q' cos. <»") ; (g" cos. «" — q'* cos. « " 
~ (q sin. — g" sin. «') : (g^* sin. — q'" sin. a.'") zz {q' tang 
0' — q" tang. 0 "): (g" tang. — q" tang. 0"), which obviousi 
ndicate only the proportions of g', g", and g'", to each other,* anc 
not their actual .value. * Hence we may understand the remajr’ 
of Lambert, fliat Bouguer had attempted to find the distaiic 
of the comet by means of the minute verse sine of the earth’,- 
orbit, and Lagrange’s observation, that Bouguer’s solution ic 
not correct, even for infinitely small portions of the orbit; fo 
both the^agnitudes, compared with each other in their evanes¬ 
cent state, are of the same order. But it is not correct to infer, 
as this groat geometrician, and Ping re' after him, have done, 
that no portion of a comet’s orbit must be assumed as straight 
even for tlic purposes of approximation; since Boscovich’s con¬ 
struction, for example, proceeding on this supposition, affords a 
result approaching to the truth, and becomes even perfectly ac¬ 
curate when the interval is evanescent. In fact, Boscovich 
supposes only that the verse sine vanishes in comparison with 
the length of the arc, and the difference of the velocity in com¬ 
parison with the whole velocity, which is perfectly justifiable. 
NeP does Laelace’s objection to this method appear to he 
much more important, which is, that it may sometimes indicate 
a retrograde motion instead of a direct one, or the reverse ; for 
since the eijuation of the sixth degree, on which the solution 
depends, may have several real roots, and must have two, tlie 
ambiguity is inseparable froth the nature of the problem, and 
Laplace himself has only avoided it by means of a supernu¬ 
merary equation, which he calls an* equation of security. We 
may easily understand how it happened that Bouguer was so 
fortunate in applying his method to the comet of 1729; for this 
comet having been much more remote from the sun than the 
earth, its orbit was much less curved than’ that of tlie earth. so 
that it might, without any great inaccuracy, be considered as 
comparatively straight; and it is only in such cases as this, 
when tHiB comet is very remote, and the arc which it describes 
comparatively short and little cuj^d, that 
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is ^capable of affording any thing like a true result; in all other 
cases it is totally useless. 

§ 23 r 

^ The same remark may be applied, and for a similar reason, 

.to another problem, which has excited much attention among 
those who have cultivated the theory of comets; thatifir having 
four right lines given, to find a fifth that shall cut them in a 
given proportion. Wren, Newton, Gregory, Cassini, and 
Lambert, have given solutions of this problem; and it has fre¬ 
quently been proposed to consider the path of a comet, between 
four observations, not remote from each other, as a sight line, 
described with an equable velocity; and by means of this pro¬ 
position to deduce, from tlie four observed longitudes, the 
curtate distances of the comet from the earth. If, indeed, the 
four given lines are not in one plane, the position of the fifth, 
which cuts them all, is determined withoujt any regard to the 
proportions of the segments; so that, if we took the latitudes into 
consideration, we might determine the orbit from the four ob¬ 
servations, merely upon the supposition that the portion consi¬ 
dered is a right line, without any regard to the velocity. The 
position of this line would, liowcver, require the solution of an 
equation of the eighth degree, and in form somewhat compli¬ 
cated. It would also require the same limitations as the method 
of Bouguer, though it would be considerably more useful, for 
the velocity of the comet is always the most unequal when its 
motion is the most nearly rectilinear, and the reverse. It must, 
however, be remarked, that no person seems to have made an 
experiment of the method in question, at least with any success. 
Even Cassini, who founded his whole theory of comets upon 
it, never actually reduced it to practice. The method by which 
he succeeded in determining the distance of the comet in 1729, 
is different from this, though not very essentially, and the pro¬ 
blem of Wren might have been applied to this comet, for the 
same reason that the error of Bouguer’s result was inconsi¬ 
derable. Cassini indeed attempted to apply it to the comet of 
hn* he complains thatth" observations are not sufficiently 
(ir cos. r^urpose; thii|^ however, is not the true reason 
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of his failure, for the method is as little adapted to finding 
tlie true distance, as that of Bovguer. If we suppose the 
earth to describe a right lin^during the observations, with an 
equable velocity, the problem will become indeterminate; con¬ 
sequently, the curvature of the earth’s orbit must afford th^ 
result which is obtained, while that of the comet’s orbit is neg¬ 
lected. This omission is by no means warrantable, and the 
method can be of no manner of service even if the intervals be 
infinitely small, and the observations perfectly correct, unless 
the comet be many times further from the sun than tlic earth. 
It mightj^ for example, have been employed with some advantage 
in the case of the Georgian planet, before the true nature of 
this body was discovered. I omit, for the sake of brevity, the 
demonstration of my assertion that the problem becomes inde¬ 
terminate when the earth is supposed to describe a right line 
with a uniform velocity, aJUiough it may be exhibited in different 
forms; and 1 shall only remark, that the four lines of direction, 
and the two portions of the orbits, are, upon this supposition, 
tangents of one and the same parabola, of which every other 
tangent is divided in the same proportion by tlie lines of direc¬ 
tion. This ambiguity seems to have escaped the penetration of 
thL celebrated Lambert, notwithstanding the labour he em¬ 
ployed on the problem, for the proposal, by which he attempted 
to improve it, renders it completely indeterminate, and conse¬ 
quently useless. Lalakde informs us that boscovicn had 
long ago shown the insufficiency of this method, as well as of 
Bougver’s ; but I am not acquainted with tlie nature of his 
demonstration. 

§ 24. . 

On the whole, therefore, it appears that equations of the 
degree are insufficient for the solution of the problem, 
distance must be determined from magnitudes of the same 
order with those which are neglected, wlfen the motiou of the 
comet is supposed to be equable and rectilinear. 

§ 25. 

If we assume that the chords of both orbits are divided by the 
revolving radii in the proportion' of the two intervals of time, 
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the proportion of the true or of the curtate distances of the 
colhet from the earth may be found for the first and third ob¬ 
servations, as will appear in the^ext section. Now a fourth 
and a fifth observation may again be combined with the third, 
^d we may obtain, by means of these, the proportion of the 
•first, third, and fifth, distances; and havuig this proportion, we 
may determine the distances themselves, from the condition 
that the sun must be in the plane of the orbit. 

§ 26 .. 

In order to show this, we need only to find an equation 
between x, y, z, and tlie longitude of the node and tjjg, inclina¬ 
tion of the orbit of the comet. * Let S be the centre of the sun, 
Sop o line pointing to the vernal equinox, S the line of the 



nodes; let S A be x, AB y, BC, perpendicular to the ecliptic 
= z, and C the place of the comet. Now if BD be perpendi¬ 
cular to S ^, B D C will be the inclination of die orbit, and 
' Scip, the loiigitudje of the node, h, and BDC r: we 
' AE X tang, h; BE = y —!.x tang. A; BD =: BE cos. 
I,.. h — X sin. A, and BC z = BD tang. * n y cos. A 

tang, i — X sin. A tang. i. Wc shall therefore obtain, from 
three observations, three equations of the form z zzy cos, A 
tang, i —X sin. A tang, z, each containing, when the proportions 
of die curtate distances are given, only three unknown quanti¬ 
ties, A, and z, which may therefore be deduced from them ; 
for X, y, und z, are all dependent on (§ 7). 
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§27. 

Let us now put = M g, and =: N g'; we shall then 
have z =: tang. iS', z"* = taug. 0", and z"' = N g' tang. 

; hence the three equations may be thus expressed> 

g' _ i/— X tang, h y" — x" tang, h. _y" -x'" tang. %\ 

cos. A tang. * tang»i<?' M tang. N tang, " 

Consequently (y' — 4ang. k) M tang. 0" rr (y" — x" tang A) 
tang. 0'; and (y' — x' tang. A) N tang. 0" = (y'" — x"', tang. A) 
tang. 0 : and if we substitute in these equations thii values of 
X and y, we obtain two equations containing the unknown 
quantities and A only; either of which may be found by 
means an equation of the second degree. If w'c prefer the 
formula for A, the solution will greatly resemble that of Professor 
Hcnnert; if for we shall obtain exjiressions analogous to 
those which Mr. Dusejour has invented, and which he consi¬ 
ders as extremely convenient. 

§ 28 . 

It will be sufficient at present to give an example of the latter 
method, and lo find the value of j'. If we exterminate tang. A 
from the two equatious, we obtain 

1 /" taiigr. 0 ' — M y tang 0" _ y"' tang. 0' —N y tang. 0"' 

X," tang. 0 — iVl x' tang 0' x'" tang. 0 — N x' tang. 0" 

consequently tang. 0' (y" x"' ^y" x") -f M tang. 0' {}/"' x — 
y' .r'") + N tang. 0" (a?" y" — x' y") — 0; which is an equation 
of the. second degree. Now we ha\o, from ^ i, x' ^ cos. a! 
~-R' cos. A', x" n Mf' cos. a" —R'^ tos. A", x"‘ zz. N ^cos. a" 
— R'" cos. A'", i / — e sin. »' — R' sin. A ', y" sin a" — 

R" sin. A", and %J" =r N sin. — R'" sin. A'". Substituting 
these values, we obtain, after some easy feductions, making 
P = M tang. 0' R' R'" sin. (A'" — A') — tang. 0 R' R'" sin. 

(A'" — A') — N tang. 0‘^ R' R'" sin. (A" — A') 

Q = M tang. /9"(R'" sin (.V" — «') + N R' sin. 

— tang. 0 (M R'" sin. (A'" — «") + N R" sin. [«'" — A J) 
— N tang. 0" (R" sin. (A" — *0 + M R' sin. [«" — A'l) 

S =: M.N (tang. 0 " sin. («" — «')— tang. 0 sin. (a" — * )•— 
tang. 0” sin. [at" — a']) 

the quadratic equation S j'* — Q + P =. 0 j whence 
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This is es¬ 


sentially the same with the formuli of Duse'jouu, but the way 
of obtaining it appears to be much easier and shorter than that 
of this great mathematician: and a quadratic equation for h 
"^ay be derived from |he same equations much more conve¬ 
niently than in Professor Hennert’s 4aaimer. 

\ § 29. 

» 

Ping re' has attempted to make computations according to* 
both these methods, and has found the results of both extremely 
erroneous. The coefficients S, Q, P, were always very small, 
and therefore the smallest errors of the observations had a great 
influence on the magnitudes to be determined j. so great indeed, 
that he consider’.s H .vkert’s solution as quite useless. The 
same must, however, be true of that of Dusejour, for both de¬ 
pend on the same equations. ^ 

§ 30. 


It will be worth our while to examine more particularly the 
cause of this insufficiency. Now it is obvious that the solution 
would be mathematically correct, iift^the observations were per¬ 
fect, and the proportions, expressed by M and N, truly ascer¬ 
tained. But observations can never be free from all error : and 
the proportions are obtained from a suj)position not })reeisely 
accurate. In csv'jot.R’r formulas, the value of depends 
only on the apparent curvature of the orbit of the comet, or in 
its deviation from a great circle : for if the three places lay in a 
great circle, the coefficient of or S, would be zz 0, since, 
in this ra.se, tang./3" sin. (a" — «') — tang. jS'sin. 

— tang. B"' sin. (a" — a ) r:*0 ; which may be shown by making 
Ip the distance of the comet in longitude from the intersection, 
of the great circle in question w'ith the ecliptic, and its inqlina-' 
tiou to the ecliptic ^so that tang. = tang. sin. tang. 
0'zz tang. fA sin. {(p + »" — «') and tang. 0" zz tang, [a sin. 
(p -t- •*' ' — «'); and, substituting tliese values in the equation, 
we obtain sin. (p -}- at" —«') sin. {«" — «') —sin. ^sin. (a'" — 
»') —sin (f 4 flf') sin. which is obviously 0. 
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[For jyl. (a + h) sin. sin. (o + c) sin h is, in general rz 
sin.^^tos. d'sin. c—sin. n cos. c sin. h sin. a sin. (6 — c). Ta.} 
0tisgouihfin4s a quie^raUc^uat^n, opt for the curtate di.S:r 
tance, but for tW true which he calls A'. But his 

cff-efficient for a'* becomiSiS .also wheii 'tlie three places 
of the comet'are in. a.gsef t This co-efficienl is equiva- 

lent to sin, 0! co#ri^' cqfc^^'^ain'. (»" — «"') 4- sin. 0" cos. 0 
. 0" sin. ^V) 4* sin. ff" cos. 0 cos. 0' sin. — at'j. 


cos 


which, -iivkciecl by cos.0 cos. 0 cos. 0", becomes eqiial to S. 


^ 31. 

It blight also be shown that the two other co-efficients, in this 
case, wlil*h is essentially tlie same wit! the stu !^>f ’ • > -a 
rectilinear and equable motion, mo'^t . vr ' have 

already sufficient'evidence of the degree of utili'y v.; ti'- 
thod : and since three neighbouring observations *jf the comet 
must always be very nearly in a great circle, the co-efficient® 
S, P, Q, which depend only on the curvature of the 
path, must always be very small, so that their values mii^ > 
materially altered by the errors of observation . Whei? \t* add 
to this consideration Ihe v'air; of perfect SfeCOUracy h* *he deter- 
mination of M aud N, or of the proportions of U*e thiee cur¬ 
tate distances, we shall tind that this meiV'd is "ly usch^ss 
* 

for neighhorriug observations, and tirill in genei\ afford a very 
eiTonc' ' M'esnlt. If, however, we had a sufficient n iu.lier of 
accurate observations, following each other at sn-all distances, 
the first, middle, and last of them being tolerably remote from 
each other, so that we might determine M and N for them b) 
means of the intermediate oAes, we might obtain something like 
a solution of the problem from tliis method: and the most 
readily where the apparent path of the comet deviated most 
from a great circle; which is most likely to happen when the 
distances of the comet and the earth from the sun are very 
different from each other, and when the cqmet is near the qua¬ 
drature, or remote from the conjunction or opposition. But 
after all, the calculation would be not a little tedious, and its 
result too uncertain to be put in competition with those of other 
methods of approximation. 
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§ 32.' 

It does not appear that either Duse'jouk or Henisert waa 
aware of the natuml teasoif^'-of the inatiHty of this method; 
but the former^ appears to have been .practically convinced of 
.it, since he has,.in his later worlc, snhslitnt^. another, which, 
with all possible respect;^ thb ^eh^4ted mathematietan,. may 
be confidently pronounced very^apoublesome, and proltK, and 
ina€.^urate. He applies a very ingenidhs mode of analysis-.to 
the d^eVmination of the proportional distances, but the expres* 
siOns include a factor depending on the distance from the sun ; 
which must therefore be supplied by a previous approximation. 
V'.' bus "' dueos the distances to a single unknown quantity, 
w'-u io 'j ht. d en’iiiics the length of the chords, and compares 
hjwftC, by means of Newtost’s approximdlion, with the times. 
Tins method requires very laborious preparatory calculations, 
aofl can ordy be employed when we have a long series of accu- 
oi^of-r/ations; nor is the result, ‘after all, correct We 
m;i 7 ;birefore conclude, that neither the equations of the first 
nos of the second degree, that have been hilherto proposed, 
can be eraplbyed in practice witli :v.a! advantage. 

Section III. ^ 

A sJiorl <m(i easy Method of Jindiruf the appror-.i Elements 

of th.e Orbit 0/ a C-ymr* 

§ 33. 

From the preceding observations it may be inferred, tliat 
unless, like La Cailj.e, we attempt the determination of tin- 
orbit of a comet by numberless trials almost entirely conjectural, 
wc must begin with some supposition, not mathematically true, 
although approaching to the truth, respecting the properties of 
its motion. Boscovicii’s assumption of rectilinear and equable 
motion is somewhat too bold, being at once doubly erroneous. 
We may approach much nearer to the truth by adhering to the 
supposition, that the chord of the comet's orbit is divided by 
th e middle radius in the proportion of the times; and if we 
.issume at the same time that the chord of the earth’s orbit is 
divide d in tlie same proportion, we shall obtain an approximate 

VoE.X. 2 F 
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•olution, which is indirect, but more easy and convement than 
could well have been im^^ined, consideriii|| ihe intricate nature 
of the problem. 

§ 34 . 

Let S be the sun, A, and 
C, three places of the co> c 
met not, remote from eadk 

fi 

odier, and a, 6, c the corre¬ 
sponding places of the earth; 
we shall assume that the middle 
revolving radii SB, Sfr divide 
the chords AO, a c, in D and d, 
in the proportion of the inter¬ 
vals ; so that a d :~3c =: A D 
: D C rr: : r"; a supposition 
which is very near the truth 
when the arcs are small; for, « 

first, the difference between the sectors proportional to the 
times, and the triangles, which are in the exact proportions 
of the two segments of the chords, is very smaB, and of an 
order higher than the sectors themselves ; secondly, the differ¬ 
ences, ‘br the portions of the segments contained between the 
chords and the arcs, are greater as the sectors are greater, 
though not genei.>’Ty in the same proportion; while, in the 
third place, there is always one position of the revolving 
radius, for each parabolic or elliptic alb, which divides the 
chord in the precise proportion of the arcs or of the times. In 
what cases this last circumstance occurs, for a parabolic curve, 
has been investigated by Nbwton, hy Qreoory, and, 'more 
recently, by Lambbrt, who have shown tliat the proportion 
can never be very different from that which is here supposed, 
unless the two intervals employed be very unequal. For the 
* earth,* the difference must be the less considerable, when the 
times afe nearly equal, as the orbit approaches sc nearly to 
a circle.—iVewfow, Pnncxpuij 111^ lemm. viii. Oregov^t Astr, 
Phys. V. xviii. Lamhertf Beytrage, III, Propr. *«*• or6. com 
Astr. Jahrb, Berl. 1779. 

(To becontimed.J 
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Aut. XX. Corrections in Right Ascension of Thirti/Six 
principai Vi ed Stars to every t}ay of the Year, together 
with some Observations an Use of the Transit Instru- 
By James South, F. L. S., Ijonorary 
Member of the Cambridge Philosophical Sot^ty^ and 
Ajtemiu'r (f the Astronomical Society of Lojtdon, 


To the practical Astronomer there is notliing l!P5rc Important, 
f iuir .,o Knowledge of his Time, and when his situation 

wiii ('ilow K>lc its use, there is no litstruH^nt so well able to 
afford itj >s a Transit; accordingly,in well-appointed Observa¬ 
tories, (I IS considered aft Instrument, which is absolutdi/ in¬ 
dispensable. ‘ 

As there found, however, it is, from its bulk, but little 
adapted to the purposes of the Amateur, and still less, to the 
convenience of the Traveller; but its peculiar aptitude to the 
object, for which it is designed, has occasioned the construction 
of tho portable Instrument. « 

But whether the one, or the oiher, be the subject of our em¬ 
ployment, if we are desirous of^iirivinr the greatest ac¬ 
curacy, which the instrument is capable of affording, (and 
without this, either becomes a mere toy,) we must carefully 
guard against every source of error; thus, the Collimatiou of the 
Instrument, the Horizontality of its axis, and the Meridionality 
of t>.e Telescope, sliould claim our attention ; the formet of these, 
Jt'iz., the collimation, not being easy of derangement, requires 
only occasional examination; but the two latter, demand all our 
sulicib’de, as often as the Instrument is employed. 

Tlie mode of detecting the error of collimadon, a«. 
also of cr'»TCcting it, is too well known to require comment; if 
.will however, be advisable, never to allow the milled heads 
which arc applied to the collimating screws, to remain on 

2 F 2 



428 


Observations on the Use 


them, as theifi resemblance to the adjusting screw trf the 
common refracting telescope, renders ver^ en^rrg to 

Visitor's fingers. Itbd e4u;0jf prudent to remove the , 
simil^ir contrif^^’^^-azimuthal, 

'vi' 


'’ 4 - 


^■K '•* 

T'' 


'h. 


mottbn. 

^8 ^ tBte horizontal postdon of the axis, eny deviation trem 
itf may generally be detected and corrected by^s own level; 
ljut when the situation of the, instrument rentliTs it practirhbie, 
comparisons made of transits taken by direct V isio'.i, with those 
obtained by Reflection, will afford a more satisfactory Ih-snlt. 
Olive-oil may bo frequently used as the reflecting suiface, v, hen 
Quicksilver cannot. 

Wc have now arr^ed at the most important, and I fear, the 
most frequent Source of error, namely, the Deviation of the Instru¬ 
ment from the Meridian; and, upon the most mature considera¬ 
tion, I hesitate not in attributing it to the improper ('onfidence 
usually placed, in what is denominated a Meridian Mark. The 
Instrument, if large, and capable of bearing a power of two hun¬ 
dred or two hundred and fifty, is most correctly placed in theMcri- 
dian, by observations of the superior and inferior Transits of the 
Pole-star; if small, and having a power equal to 50 or 60, of 
Circurifpolar Stars, at a greater distance from the Po . ’ 
motion over the wires is therefore better cognizable to »,;je In¬ 
strument : such are a. Ursm Major, jS Ursae Minor, ^ and ^ Ce- 
phei; and when these cannot be observed, which is sometimes 
the case, recourse is had to the Transits of high and lou) stars. 

These observations shewing no discrepancy in the error of 
the clock, a mark is set up, so as to be bisected by the meri¬ 
dian wire; and if the Astronomer, having assigned to '* '' 

station, could deprive it, as well as its support, of the 
tributes of Matter, it would indeed deserve tlie name it bears; 
but till that be within his reach, it should be only considered as 
what if fs, namely, an Approximate Adjustnd:nt to the Instru¬ 


ment. 

But it may be urged, that muj Error in the positiorf of this 
Mark, (supposing it to be towards the South) may be corrected 
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by another, pished towards the North ; now although this seems 
enough 
to bring 
dian wire rt?,7 oc 
and as each Mark 

becomes a matter of no small diffictlll^ to decide^ tbhick is 
or is wrbng; nor can the Instrument with any pro¬ 
priety bo called 'n to settle the Dispute, seeing that the very 
aqj; of placing it under such guidance, implies^ that it is con- 
sidci ,tl inc pahle of taking care of itself. Again, the Instru¬ 
ment will i.ow and then deviate from both, and^M^heu corrected 
for <■//.■ , vili he tound to deviate from the ofAer; hence arises 
another from which, as in the l^Wmcr instance, Side¬ 

real Obser\ utions alone can extricate us. 


io^T^eory^ yet put into practice, it will 
wij^'^i/’s Incoi$^^p!^^|^/i'hus, tire Meri- 

the other; 

has been ^ccted under: sUbUar l^ecautions 



be found 


In alluding, however, the fixed Stars, those only, whose 
right ascensions are well settled, arei fitted for the purpose, 
and with such, the Greenwich Catalogue, presents us. 

But they, in consequence of various causes, are constantly 

varying in apparent Bight Ascension; CorrcctioiLs, therefore, the 

(> 

result of thest?, must be applied to the Star’s intan 11. A. be¬ 
fore its apparent right ascension can be determined^ Now 
tuuse eu; Caloulations requiring the Sacrifice of much Time and 
Labour; to obviate which, the late Astronomer Royal published 
his seveniuv.nth and eighteenth tables. Tlie first of these, 
contains the Sum of the corrections, in Aberration, Precession, 
and Solar Inequality of Precession; the second, that, arising 
from Lunar Nutation : the former is calculated, for every tenth 
day pf the Year, the latter for every tenth degree of the Moon's 
nd when the '(fuations arc required, for any other day 
oi iiiv- y. a., or any er place of the Node, they must be found 
by proportion. 

Now, although^ the labour is thus materially diminished, 
still, what remains is far from inconsiderable, and it is to 
circumstance, that we must attribute the observations 

f ■» 

of these Stars being by no mcqjis so general as might be 
wisbeti. 
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But with rej^d to the Sun, things are different: his Right 
Ascension is^itcftfor every day in the^lar; accordingly we 
find Afs Transit reijularlif taken, whilst those of Dr. Maske- 
lyne's catalogue, of infinitehf greater importance^ are very ge- 
nera^lg neglected. 

This allusion to the Sun brings jne to the inei^on of a 
cumstance, not 1 believe generally known; namely, that -"the 
Error of the Clock, as shewn by Ais Transit, is not ijofrctjnently 
very far from the Tnuxii: indeed it is a Fact, upon which 
reliance maybe placed, that whilst the Errors Cw Clock, 
as deduced several »SidereaifTransits, shall nor. dilfer from 


each other above two or thri e hundredths of a Second, the Sun’s 
Transit wall give on^arying three ox four Tenths ; and that, 
too, where the Instruments employed, are of the larger sort, and 
where every Precaution is constai^ taken, to prevent the 
Sun’s Rays from deranging the position of the instrument. 

Now, if such be the case, where large Instruments are used, 
surely where small ones arc employed, grater Errors may be 
expected ; for these arc liable, to all the Errors of large In¬ 
struments, as well as those which their diminutive Form, and 
Metallic Supports, are, from exposure to the Sun’s Rays, sure 
to entail upon them. 

Hence, thereibre, the impropriety of depending upon the Sun’s 
Transit, to correct the Error of the Clock, and the absolute 
necessity of recurring to those of the Stars, for Accuracy of 
Time, not less than Accuracy of Position. 

If, then, what I have hiiited at, is the principal cause r 
error, the Remedy is obvious ; let no inducement be held out to 
Observations of the Sun, which is not afforded to fkoseoi f- 
Stars; and aihd not till then, will the observations made 
private Observatories be generally worth recording. 

Under this persuasion it is, that I beg to offer to tlie pu.uic. 
the accompanying Corrections in Right Ascension of the 
Thirty-six Principal Fixed Stars, to every day of the pre-- 
sent Year; they are computetl from the Tables of Dr. Maske- 
lyne’s, before alluded to, and will be found, I believe, tolert , 
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free from Error. The mean places of the Forty-six Stars are 
deduce4 from the Catalogue published in thh Nautical Al¬ 
manac for 1823; and, for the Convenience of the Observer, 
Ihe Declinations have been added. The daily Right Ascension 
‘of the Pole-star is that, given by Dr. Struve, and is the same 
^ was lately published by Mr. Baily: has bee^ added, 
tVoni a Conviltion of its Utility. ' 

Before 1 conclude, let me impress upon the young Astronomer, 
the absolutv' necessity, of his observing as ofien as possible, the 
Transits .» the Stars forming the Maskelynean Catalogue; 
by til*, 'r -if several of these, the Error of Observation will 
be confiiu’'’ \fteed within narrow Limits;—tfi? Error of the 
Clock %ckll ascertained, and any Deviation of the Instrument 
from its Meridian immediately detected.-” To this Catalogue 
he stands indebted, for his Original Accuracy, and to it he 
may sofcly trust his Fu^c. Each Star he may consider a 
Guide to his Instrument, and a Zero to his Clock; and, 
taken collectively. They will afford him a MERiniAn mark, 
of which alone it may be said, Non ijuber edax, non 

AQUILO I^IPOTENS, POSSIT DIllUERr,. 

Blackman-strcet, January 1, 1821. 

P.S. In observing, it will be found convenient to place the Five 
Observations of every Star, under eacl» other, prefixing the 
Hour and Minute to that of the Meridian Wire only ; the Ob¬ 
server will then readily obtain the Mean Transit, by adding 
together the Seconds, multiplying the sum by Two, cutting off the 
Two Figures to the right as Decimals, and adding or subtraet- 
g 12, 24, or 36, to, or from, those on the left; and in some 
astances doubling the sum of the Seconds will, without 
I I'” »able, give the Transit over the Meridian Wire, 

Oil and Quicksilver have been alluded to, as affording good 
Reflecting Surfaces; tlicy are, however, apt to collect Dust, 
but which may be easily separated by passing the former 
through Bibulous Paper, and by pressing tlie latter through 
Ms of Linen. 
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^ TiliE MEAN :tLACE9 OF 46 GREENWICH STARS, 


Kau^ ow 8 tar». 

y Pegasi...... 

a Cassiopeias . . 
Polaris .... 

«Arie)tis . . . . 
» Ceti 

a Persei. 

Aldebaran. . . 
Capella .... 

Higel. 

0 Tauri ..... 
a. Orioiiis . . . . 
Sirius ...'.. 

Castor. 

Procyon. . . . 
Pollux .... 
a Ifydrac . . . . 

llcgulus .... 
a, Ursre Major . . 
0 Lconis .'.... 
0 Virginis .... 
y Ursai Major . . 

Spica Virginis 
V UrsBB Major. . 

Areturus . . . 
1 at Li/}roe .... 
*3 » Libric .... 
0 Ursio Minor . . 
a Coron. Bor. . . 
at Serpotftis . . . 

Antares . . . . 
ot llerculis .... 
et Ophiuchi . . . 
y Bruconis . . . 
Lyroe. 

y) 

^ Aquilee . . • 

« Capricorni ■ 

« Cygni. 

a. Cephei . . . . 
0 Cephei . . . . 
a Aquarii . . . . 
Fomalhanl . . 

a Pegasi. 

at Andi'omedai . . 


r«i 


Reduced to Jan. 1,1821. 


Right AkciuIoII. 

N, 


D 

» J.. 

*l>cclinfttion. 

0 

4 

1,92 

75 

48 

39,95 

14 

11 

20,05 

N 

0 

30 

24,30 

34 

26 

44,28 

55 

33 

15,7» 

N 

0^ 

67 

16,77 

1 

38 

46,12 

88 

21 

13,8S 

N 


67 


67 

23 

17,29 

22 

36 

42^ 

N 

2 

62 


“86 

37 

3,4% 

3 

22 

6^,56 

N 

3 

11 

35,45 

40 

47 

4,37 

49 

12 

55,63 

N 

4 

26 

39,71 

73 

51 

31,72 

16 

8 

28,28 

N 

5 

3 

29,00 

44 

11 

43,92 

4o 

48 

16,08 

N 

5 

5 

56,44 

98 

24 

54,93 

8 

24 

54'93 

S 

5 

14 

59,19 

61 

33 

13,o6 

28 

26 

46,94 

N 

5 

45 

29,17 

82 

38 

4,67 

7 

21 

55,33 

N 

6 

37 

15,51 

106 

28 

35,03 

16 

28 

35,03 

S 

. 7 

23 

9,96 

57 

43 

43,37 

32 

16 

16,63 

N 

f.7 

29 

55,82 

84 

19 

24,23 

5 

40 

35,77 

N 

7 

34 

21,16 

61 

33 

0,45 

28 

26 

59,55 

N 

9 

18 

47,56 


53 

12,38 


53 

12,38 

S 

9 

58 

49,95 

“W 

9 

40,95 

12 

50 

19,05 

N 

10 

52 

35,82 

27 

17 

5,90 

62 

42 

54,10 

N 

11 

39 

55,52 

74 

25 

37,97 

15 

34 

22,03 

N 

11 

41 

22,47' 

87 

13 

34,66 

2 

46 

25,34 

N 

11 

44 

22,33 

35 

18 

35,25 

54 

41 

24,75 

N 

13 

15 

46,60 

100 

13 

22,23 

10 

13 

22,23 

S 

13 

40 

28,81 

39 

47 

23,41 

50 

12 

36,59 

iS 

14 

7 

30,17 

69 

52 

50,8f 

20 

7 

9,12 

N 

14 

40 

48,32 

105 

14 

40,80 

15 

14 

40,80 

S 

14 

40 

59,76 

105 

17 

24,93 

15 

17 

24,93 

s 

14 

51 

20,04 

15 

6 

46,53 

74 

53 

13,47 

N 

15 

27 

6,87 

62 

40 

35,27 

27 

19 

24,73 

N 

15 

35 

27,61 

83 

0 

13,06 

6 

59 

46,94 

N 

16 

18 

25,89 

116 

1 

24,72 

26 

1 

24,72 

S 

17 

6 

29,56 

75 

23 

50,07 

14 

36 

9,93 

N 

17 

26 

37,93 

77 

18 

3,65 

12 

41 

56,35 

N 

17 

52 

27,27 

38 

29 

9,15 

51 

30 

50,85 

N 

18 

30 

52,92 

51 

?2 

36,45 

38 

37 

23,55 

N 

19 

37 

45,13 

79 

48 

53,84 

10 

11 

6,16 

N 

19 

42 

3,07 

81 

35 

46,33 

8 

24 

13,67 

N 

19 

46 

31,36 

84 

1 

55,56 

5 

58 

4,44 

N 

20 

7 

43,23 

103 

3 

9,80 

13 

3 

9,80 

S 

20 

8 

6,98 

103 

5 

26,55 

13 

5 

26,55 

S 

20 

35 

20,10 

45 

21 

15,96 

44 

38 

44,04 

N 

21 

14 

18,1'3 

28 

10 

13,35 

61 

49 

46,65 


21 

2T) 

18,77 

20 

13 

24,94 

69 

46 

35,06 

'N 

21 

56 

35,35 

91 

11 

3,18 

1 

11 

3,10 

S 

22 

47 

44,30 

120 

34 

6,70 

30 

34 

6,70 

s 

22 

55 

51,22 

75 

45 

16.53 

14 

14 

43,47 

N 

23 

59 

9,44 

61 

53 

50,32 

28 

6 

9,68 

N 





























































































































Carnation* ia 


A. 

CMUr. 

frotyota. 

PoUia. 

« llyii*!. 

Betuliii. 

0Ia^u. 

jVVirciD. 

SpkaVlr. 

Aretarvtt 


4* 

n 

u 

H 

t* 

// 

tt 

94 

9t 

Mar. 1 

+ 3,17 

+ 1,75 

+ 2,13 

+ 1,94 

+ 9,97 

8,27 
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Aiir. XXL Miscellaneom intelligence. 

1. Mechanical Science. 

§ Aohiculture, the Arts, ^c. 

1. Prize Questions in Agriculture and the Arts .—This foliow- 
questions have been announced by the liaerlem Philosophi¬ 
cal Society, Memoirs on them will be received till January I, 
1822 . 

i. “ What information has been obtained respecting the na¬ 
ture, h;tl>its, and j>roduction of those little insects which arc so 
jujurious to plants cultivated in hot-houscs ; and what method 
would such information suggest for preventing ihc4^ropagatiou 
of such insects, or for extirpating them? * 

ii. “ As extensive hot-houses are now heated by steam in 

England, might not this method he adopted among us for small 
hot-houses; and what would be the most proper apparatus for 
such a purpose V' ^ 

iii. “ Has experience clearly proved that there are certain trees 
and plants, particularly of the most useful species, which cann^ 
vegetate when close to each other ? and, in this case, what 
periments can be adduced us proofs? Can tins antipathy b^-“ 
t'^v'con some species be any way accounted for by what we know 
of the nature of plants, and what useful information does it 
supply us with for the cultivation of trees and useful plants ?” 

iv. ** What are the insects mosthuitful to trees and shrubs 
in forests? In what consists the injuries they produce? What 
aie the remedies proper to prevent such injuries, onto remove 
I hem 

v. “ How I’ar arc we acquainted witlr the treonomy of moles, 
. 111(1 what means does it suggest as most ellicacJbus for ridding 
lands of them where they prove dcstructi\e? Are there, on the 
contrary, any observations tending to prove that moles arc ever 
useful by destroying mother vermin, and how may it be known 
when moles ought to be tolerated ?” 

yi. “ Dry yeast having been substituted for moist in brewing, 
the society demands * a compaiison founded upon chemical 
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aiKilysis of the nature of yeast, both in the moist and dry forms; 
and a statement of their relative qualities/ 2. That a method 
be pointed out by which liquid yeast may be freed frotn’tl;^ 
bitter and disagreeable davour occasioned by the hop used in 
brewing ? 3. That some means be shewn by which liquid yeast 
might be preserved, format least some time, so as not to lose the 
power of fermenting^ dotigh 

vii. “ It having been observed in many places, and it being 
still observed, that a variety of plants, whose growth is rapid, 
produce a kind«>f peSt, the society wishes to have a succinct 
and exact statement and ^ihparison of whatever ha§ been de¬ 
scribed, or may be observed on this subject; likewise, to have 
it discusseh what methods ought to be observed, in order to 
promote the growth of some species of peat.” 

2. liemedy f&r Mildew in Wheat. —Dr. Cartwright, during 
his investigation of the effect of salt upon vegetables, was led 
to apply it as a remedy for the mildew in wheat. The mode of 

f rying it is to sprinkle the corn with a solution of the salt, 
i: object being to wet the straw in which the mildew exists, 
e experiments, upon trial, were very successful, scarcely 

V 

any remains of the disease being to be found forty-eight hours 
after the sprinkling. Six or eight bushels will serve an acre, and 
the expensQF'of the salt will be repaid by the improvement of the 
manure made ^om the salted straw. Two men, one to spread, 
and the other to supply him with the salt, will get over four 
acres in a day. The effect of the remedy depends upon the 
circumstance, that though the solution of salt has no injurious 
actioiT’ on the stemaand fibrous parts of vegetables; yet, on 
getting to the roots in sufficient quantity, they languish and 
die. The salt is considered as acting on the fungus which oc¬ 
casions mildew in*the same manner as on weeds.— Mag, 
Ivi. p. 395 

3. Yeast as a iManwre.—Mr. P. Taylor, of Bromley^ made 
trial this summer of common porter-yeast as a manure upop a 
grass field. The effect in the month of June was very evident. 
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for all that part manured by the yeast was covered with gitss 
of a deeper colour and more luxuriant growth than elsewhere; 
ben^, it is probable, that yeast may in many cases be found a 
very convenient, advantageous, and useful manure. 

y 

4. Reaping of Corn.—T^e French claim the sgerit of a new 

discovery, of great importance to agriculture and public ceco- 
nomy in the advantages which, according to them, result from 
the practice of reaping corn before it is perfectly ripe. This 
theory, which has just been promidgated by M. Cadet de Vaux, 
originates with M. Salles, of the Agricultural S *oiety of Beziers. 
The following are the particulars:—Corn, rlCisyed eight days 
before the usual time, is, in the first place, seciired from the 
dangers which threaten it at that time; this is only accidental, 
but a positive advantage is, that the gr^jj^Js fuller, larger, 
finer, and that it is never attacked by the weevil. The truth of 
these assertions has been proved by the most conclusive com¬ 
parative experiments upon a piece of corri, one half of which 
was reaped before the usual time, and the other half at the^ 
gree of maturity fixed by the ^ordinary practice. The 
portion gave a hectolitre (26.4 gallons) of corn more for hal 
hcctar (5,980 square yards) of land. Afterwards an equal quan¬ 
tity of flour from the wheat of each portion was mad# into 
bread; that of the corn reaped green, g?ive sevA pounds of 
bread more than the other in six decalitres (i5.84 gallons). 
Lastly, the weevil attacked the corn which was cut ripe; the 
other was exempt from it. The proper time for reaping is 
when the grain, on being pressed between the fingers, has a 
doughy appearance, like tlie crumb of bread just hot from the 
oven, when pressed in the game manner .—New Maga- 

zine, 1820, p. 447. 

5. Spade Husbandry .—A field of seven acres, situated in the 
county of Surrey, in* the last year, was prepared for barley by 
the spade. The labourers employed, earned in the winter at 
the rate of 15s. per week, 2d. per rod being given for digging. 
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and tha proprietor considers that it would have cost ludi double 
the expense if he had it ploughed. 

Mr. Falia, of Gateshead, Northumberland, has this yeaif^ 
grown upon land worked by the spade, pieces of wheat trans¬ 
planted from a seed-bed into rows six inches apart, which pro¬ 
duced 17 coombs per acn$; and one 12 inches, which produced 
15coombs; a fourth piece sown in drill, and a fifth in broad 
cast, yielded 19 coombs per acre. The produce of the land 
by ploughing is usually about 6 coombs. 

1 

6. Ripening Wall-Fruit, —Mr. H. Davis, of Slough, has pub¬ 
lished the result of an experiment for facilitating the ripening 
of wall-fruit, by covering the wall with black paint. The expe¬ 
riment was tried on a vine, and it is stated that the weight of 
fine grapes gathered from the blackened part of the wall was 20 
lbs. lO 02 ., while the plain part yielded only 7 lbs. 1 oz., being 
little more than one-third of the other. The fruit on the black¬ 
ened part of the wall was also much finer, the bunches were 
lai|i|^r, and rif)encd better than on the other half; the wood of 
was likewise stronger, and more covered with leaves 
dh the blackened part. 


7. Protection of Fruit from Wasps —Mr. Knight has found 

his vinery to be perfectly protected from the attacks of the 

wasp, in consequence of the vicinity of some young yew trees, 

which, since they have come into bearing, and produced berries, 

have constantly attracted these insects from the vines. The wasps 

feed Upon the berries with much avidity, and from the sw'- 

ness of their taste, and the (luautity of mucilf*. , ’ 

, , ,, ... ^yy they languish and 

they are probably very nourishing. < , ... 

•' ^ ® ' on the fungus which oc- 


8. Dry Rot .—Colonet Gibbs of the United States, in speak¬ 
ing of the dry rot, mentions some facts of great importance that 
had been stated to hir ’'y Colonel Perkins of Boston. Several 
ships built at Boston have been filled in between the timbers 
with salt, whilst on ihe stocks, and after 10 or 15 years, the 
wood has invariably been found to be quite sound. A large . 
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ship,. belonging to Colonel Perkins, which had been salted 
wl^ built fourteen years ago, required extensive repairs, and 
^ complete examination was made as to the state of the timbers, 
they were found every where perfectly sound. A vessel of 
500 tons required 500 bushels of salt, and after two years 
100 bushels more to fill up the space left by^alt dissolved 
awav. 

9. Preservation of Eytjs .—It is proposed to preserve eggs 
by covering them with a coat of gum arabic, rather than of var¬ 
nish, and then to imbed them in charcoal. I’he gum is readily 
removed by water, and the charcoal preserves the qggs from any 
great and sudden change of temperature in passing from one 
country or situation to another. 

10. Le Bateau Itoulant .—Some trials of a boat, on a new 
construction, are said to have lately been made at Paris. In 
the second trial the inventor placed himself, with his apparatus, 
below the platform of the Pont-Ncuf. He set out from tMs 
point at ten minutes before ten o'clock, having on board M.H^- 
cheux, an experienced mariner, who took charge of the hclm^ 
Messrs. Marlet and ThibauU, inspectors of the navigation, fol¬ 
lowed in another boat to observe the operations. In twenty 
minutes at the utmost he proceeded beyond the Pont Royal, 
after having passed and re-passed under the arches, and landed 
opposite the Quay d’Orsay. There he made his land apparatus 
act, and roll the boat to the school of natation, which was the 

^ of his expedition. 

doughy af.^ -".sserts that his machine will roll the boat on 
oven, wYjen pressed in ■ g, water with equal ease, and that 
zine^ 182^ p. 447. velocity impeded. The 

boat may go with the wind, or against if, and tack, ascend, and 
descend a river at pleasure, and that with more rapidity than a 
common boat. 

^11. Whale-Torpedoes .—A vessel has recently been fitted at 
<^ew Bedford, in America, bound on a whaling voyage, with an 
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apparatus onboard for the purpose of blowing them up.‘< Tor¬ 
pedoes of an arrow form are thrown from a gun on board the 
vessel, which are calculated to sink into the body of the 'ahOt, 
and there explode. 

12, Terrestrial Olohe in 1leUef.*-^C\Mx\»s f*. lvl>uinmt,r, of 

Berlin, has lately published a globe, -on wl. <'» the mountains 
arc beautifully executed in relief. It is ''ii ’dy cslcul jt'*d 
for communicating permanent and accura oi t'. e distri< 

bution and grouping of the great ranges oi n> u* 11 ih 

lands in the dilFerent quarters of the globe. 1 lu * 

of this description of different sizes and prices '. 1 

inches diameter, eight dollars without names; v , i ^ 
eleven dollars. Globe, 26 inches diameter, 2,, ' i.t 

names; with names, degrees, and finely finished, fiity dcdl 

13. Light-House.-—A. new light-house is erecting at the Tour 
dcs Bdlemcs, Isle of Rh6. Ihc light will make one revolution 
ia,«six minutes. In the interval there will be four appearances of a 

and very biilliant light. At each interval of 90 seconds a 

4 ) 

fiftry sparkling lustre will be seen for about fifteen seconds, and 
will gradually diminish till it disappears. 

Thti board of the Marine in Sweden has recently published a 
notice, announcing that the light-house of the Tower of Carlsten, 
near Marstrand, will be pulled down and rebuilt in the course 
of 1822, The execution of this project to commence April 
IGth, 1821, and the flame to be extinguished from the 15th 
of the same month. 

J14. Mathematical Prize Queafton.-r-The class of mathematics 
of the Royah Academy of Sciences of Prussia, has proposed 
the following question To give a mathematical explanation 
of the luminous and coloured rings, which are sometime^ 
observed round the sun and moon, agreeing with cxpciimcnts 
on light and the constitution of the atmosphere, and with 
observations of the phenomena, made with all the precio'vn 
possible." The memoirs to be sent in before the expiration o1^ 
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1823. The prize of fifty ducats will be adjudgea at 
ihe public setting, on the annirersary of Leibnitz, on the 3rd 
following. 


^ It. Chemical Science. 

. f ' 

§ Chemistry. 

1. On the ^'ton of Chromate of Lead to Silk, Wool, Linen, 
fid Cott ’ i> '4 ’. L Lassaigne.-—The colouring matters fixed 
un **( were formerly obtained from organic bodies. 

MKofui i.\ti .unces, so abundant in unalterable coloured com- 
bjri.itton*’, I ive none to the dyer. It is only within these last 
fe\, y*'ru -t mineral preparations have been appfTed in dyeing. 
M. 4 All . f Lyons is the first, who, by a simple and in- 

nt^uis process, fixed Prussian blue on silk; and last year, 
M, JBraconnot of Nancy, by applying the sulphuret of arsenic 
to cloth, 4rc , furnished a yellow colour not less durable. 

In the course of some experiments on the chromate of lead, 
1 succeeded by an analogous process to that of M. Raymond, 
in combining this salt with all the substances mentioned abotVtB. 
S^ikeins of silk were placed at the common temperature in a 
weak solution of sub-acetate of lead for a quarter of an hour, 
and then removed and washed in abundance of water* These 
skeins were then put into a weak solution of neutral chromate 
of potash ; they immediately became of a fine yellow colour, 
which increased for ten minutes. When they bad obtained the 
maximum of colour, they were taken out, washed and dried. 

This colour is unalterable in the air. By varying the pro¬ 
portion.” of sub-acetate of lead and chromate of potash, various 
tints niay be produced. ^ 

The same process succeeds with wool, cotton, and linen, but 
it is better to place these substance* in a solution of sub- 
"atelate of lead, raised to the temperature of 65® or 60®. 
(130® to 140® F.) * 

The circumstance that this, like the other mineral colours, 
is^ in part decomposed by soap, induces me to suppose that it 
y4iii only be useful in dyeing silk. 
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place of the neutral chromate of potash, the soIuUqi]| of 
the native chromate of iron, acted on by nitre, and neutralii'ed 
by nitric acid, may be used with the same advantage — Annales 
de Chimie, xv. p. 76. . 

2. Sulphuret of Chrome. —M. J. L. Lassaigne has succeeded 
in preparing this substance, by acting on the chloride of chro¬ 
mium with sulpliur. A chloride is first prepared, by boiling 
chromic acid with muriatic acid in excess, and evaporating to 
drynessthe dry mass is then mixed with five times its weight 
of subluned sulphur, and heated to whiteness in a bent glass 
lube ; a sulphuret of chromium is obtained. The sulphuret is 
of a blackish grey colour, of an unctuous feci, very ’’ 
easily falling to powder, and when rubbed on bodies leaving 
marks similar to those of plumbago. When hoiited red in a 
platinum crucible, it burns like pyrophorus, gives out fumes of 
sulphurous acid, and a deep-green coloured oxide of chromium 
remains. Nitric acid does not act readily on it, hut aqua- 
regia dissolve it. It is composed of chromium 100, and sulphur 
l(k54. 


3. Preparalion of the Oxide of Chromium. —In consequence of 
tlie j^Veceding experiments, M. Lassaigne luis devised a new 
and economical process for the preparation of the green oxide 
of chromium. It consists in calcining a mixture of equal parts 
of chromate of potash and sulphur in a dose earthen crucible, 
at a red heat, and in washing the green mass which is produced 
to dissolve out the sulphate and sulphuret of potash, 
oxide of chromium remains, and by repeated washings is 
rendered pure. 

it is not necessary that the chromate of potash should be in 
a crystalline state. Tlrfe oxide was obtained of an equally fine 
colour, by calcining sulphur with the produce of the evaporation 
of the solution of chromate of iron, treated by nitre, to which 
had previously been added a little sulphuric acid to precipitate 
»he alumiiic and silex that had been taken up in the operatiqn. 
—AnnuUsde Chimie, xiv. p. 299. \ 
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4. Chromates of Potash. —Dr. Thomson gives the following 
as the composition of thls'^jsalts : 

' Chromate of Potash. 


Chromic acid. 


.... 108.33 

Potash...... 

.48. 

. 100 


Bi-chromate of Potash. 


Chromic acid. 


.... 216.98 

Potash. 


_ 100. 


6. AJctaiiographical AppJicntion of fusible Metal .—This 
•"v is comjjosoil of ei”:ht parts of bismuth, live of Inul 
Auu liirc'i* of tin, and its property of fusing at Urn boiling point 
of wa^’r is well known. M. Gassicourt has proposed a nic- 
tallographical use of it, founded upon the extreme accuracy 
with which, in casting, it preserves the marks and traces on 
the mould. lie illustrates his new applicarton of it in the fol¬ 
lowing manner ; Paste a piece of whili; paper at the bottom of 
a china saucer, and let it dry ; thru w’rlte on it with common 
\vriting-ink, and sprinkle some tine!y-{K)wd(!rrd gum-arabic over 
the writing, which will produce a slight relief. When well 
dried, brush off the powder that does not adhere, and pour 
fusible metal into the saucer, taking care to cool it rapiifly that 
crystallization may not take place. In this way a counterpart 
of the writing will be obtained, impressed on the metal. By 
immersing the cast in slightly-warm water, any adhering gum 
’ be removed, and then, if examined by a glass, the writing 
may easily be read and seen to be perfect. Afterwards, by 
using common printers’ ink, impressions may be'"taken from it, 
all of which will be Xmc. facsimiles of the first writing. 

The difficulties in this new application of the fusible alloy, 
are, to avoid unequal thickness in the plate of metal, wl ich 
causes it to alter iii form and break un<ler pressure; and to pre¬ 
vent the surface from crystallizing, when the ink will adhere 
where it is not required. 

0. Reduction of Chloride of Silver .—Chloride of silver is, from 
the various processes of analysis, §-c., constantly accumulating 
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in the laboratory. Itii order to reduce it economicdly, put it 
into a small vessel of zinc or cast-iroii, containing a little water 
and leave it there for a short time. If the vessel be clean, the 
decomposition will soon be effected, otherwise a little muriatic 
or sulphuric acid may be added. When decomposed, wash it 
with a little muriatic acid. (See vol. viii., p. 374.)— Annales de 
Chimie, xiv., p. 319. 

7. Sulphate of Platinum a Test for Gelatine. —Mr. E. Davy 
recommends the use of the sulphate of platinum in detecting 
small quantities of gelatine. From comparative experiments 
made with it, and astringent infusions, he found, that when the 
quantity of gelatine was so small as not to be effected by 
strong infusions of oak-bark, nut-galls, or catechu, still there 
was an immediate precipitate on adding tl\e sulphate of pla¬ 
tinum. Where the proportion of gelatine was so reduced as not 
even to affect sulphate of platinum at first, the precipitate was 
immediately produced on boiling the fluid. 

The different astringent infusions, as of oak-bark, nut-galls, 
catechu, do not act uniformly on the various kinds of 
gelatine: thus, an infusion of catechu would produce no pre¬ 
cipitate in solutions of paper-hangers* size, but the sulphate of 
platinum acts equally on all kinds of size, and throws down 
precipitates which appear to be always similar, 
affected even by the presence of free acid in the solution 

s is 

8. SpontavStnus Combustion of Oatmeal. —A gentlem. 

moved with his family from GlasgoV to Largs, in May last, 
and shut up his house, which was not re-opcned until the end 
of August. The house stands on the side of a steep declivity, 
so that the kitchen, which is in the back^part, though sunk 
considerably below the level of the street, is 'ecipitate 
ground, and is well lighted and ventilated. In an , *atiqn. 
the wall near the kitchen fire-place (originally intent’ ' \ 
supposed, for an oven) there was placed a wooden ounu 

with iron hoops, and filled with oatmeal. ^ 
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heated during the absence of the family, had at last caught 
fire, and was totally consumed, together with the barrel which 
contained it, nothing remaining but the iron hoops and a few 
pieces of charcoal. It is presumed that the meal had been 
somewhat moist, and that it had heated precisely in the same 
way that hay does when stacked moist. The kitchen did not 
seem to be unusually damp on the day when the house was 
opened. Dr. Thomson remarks, that the great avidity which 
oatmeal has for moisture, and the heat generated by the ab¬ 
sorption of it, must be familiar to every one who has been in 
the habit of seeing oatmeal. Mr. Leslie has takenjpidvantage of 
its avidity for moisture, and has applied it in the place of sul¬ 
phuric acid in his well-known and ingenious process of freezing 
in the exliaustcd receiver of the air-pump .—Annals of Philoso-- 
phy, vol. xvi., p. 390. 


9. Effects produced by Time on Wood buried in the Grotmd .— 
Whilst cutting and carrying away a part of Castle-Field, near 
Manchester, an ancient well was discovered about four yards 
below the level of the field. It was square and formed of four 
upright posts driven at the angles into the clay, and closed in 
by other logs of wood, placed one upon another on the outside, 
so as to form a kind of chest which was floored with the same 
material. The logs were rudely hewn, had never been sawn, 
five or six inches square. 'Die upper logs were level 
jp surface of a bed of clay by which the well was 
ai d into which the timber was inserted. The 
first discovered, had little more consistency than 
^ aSLC, but, on its cxposur» to the air, became much harder and 
more wood-like ; it was perfectly black, and had so much of a 
coal-like appearance as to favour the theory of those Ivho sup¬ 
pose that pit-coal was originally a vegetable substance. At the 

, "^ell some large stones, such as in this neigh- 

voiii the ' ® ® 

_ .ailed bowlers, were found. They wore black 


may 


where 

/ 

- • Jit 
from me 


as though they had been taken from a sewer, and tlie 
' lered to the timber had also changed its colour 
>n tinge of the native clay to the appearance 
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of the inferior potters' clay, found in Dorsetshire. Over the 
well were various unbrokt^n ^ata oif sand and gravel, which, 
as the bank was broken down, gave proof that, except for about 
a yard and a half, beldw the furface of the fields it bad. never 
been exposed to day-light since tbs strata had been^K^eposited. 
The foundations of some ancient Roman fortifications occur a 
few yards to the west of the well, which, from the appearances, 
must have been Uii after the well was formed. I’he w’eil is 
supposed to have been the work of the ancient Britons, and to 
be upwards of 2,000 years old, “ for it is 1,741 years since the 
Romans settled here, and the section of tlie foundation whu^U 
intersects the line of strata above the well is proof that they 
were not aware of its existence.”— Gentlemans Magazine^ 1820, 
p. 350. 

10. Test Infusion of Violets. —M. Pagcnstcchcr says that, a 
concentrated infusion of violets may be preserved good for a 
long time if it be exposed in a corked bottle to the action of 
boiling water for a quarter of an hour; it is then to be taken 
from the water, and set aside without having been uncorked. 
3’his process was first proposed by M. Appert. 

11. Wodanium. —It appears that M. Stromeyer has been en¬ 
gaged in analyzing the minerals in which M, Lampadius found 
this new metal; hi* object being to verify the discovery. He 
could, however, obtain nothing butccipper, iron, nickel, cobalt, 
lead, antimony, arsenic, and sulphur. The wodanium was 


12. On Iodine and its Existence, in Sponge. —M. Straub of 
llofwyl; as early as December, 1819, appears to have shown 
the existence of iodine in sponge, and proposed the preparation . 
of an artificial substance, containing iodine, to be used ' 
of the spongia ustn in medicine. In order to obt‘ ‘^ 

* , , " ‘ opening;, ot 

from sponge, the latter, after being v 

water, and the solution decompose- ^ 

I .* woocien ouno 

this way so much was obtained ^tmeal. meal bad 
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as ta$K»nfinn the ideas previously entertained that its medicinal 
propertieB were owing to this substance. 

M. Straub recohimends trials of preparations of iodine in 
mouscine, and Uiinks, that where salts formed from it, cannot be 

t 

obtained, nn alcoholic extract of burnt sponge is much to be 
preferred to the burflt sponge itself. 

M.'Straub also asserts the existence of iodine in turf. IFe 
was led to examine this substance in consequeime of the peculiar 
odour he observed in the neighbourhood oPthose buildings 
where tqrf is burnt. Repeated cxperimenU . onfirmcd this 
conjee'ure, and, by acting on 2 lbs of turf, abundant evi¬ 
dence of the existence of iodine in it inaj be obtaint^ It was 
found also in the cinders of the helmintocorton, though in very 
small quantises.— Bib. Univ.j xiv, p. 301. 


l.l. Cantharadin. —Dr. J. F. Dana states that the lytia 
vitf •fa, or common potato-fly, of North America, contains can¬ 
tharadin as well as the meloc vesicaforia, and that the vesicatory 
powers of this fly are superior to those of Uie Spanish-fly. The 
experiments were made on a small scale, from the difficulty of 
procuring a sufficient number of the flies. 


14. Preparation of Specimens of Animals .—It is usual ^n 
preparing specimens of animals to apply an arsenical or other 
poisonous preparation to them, to prevent the attacks of insects, 
which so frequently injure and destroy them. A soap, con¬ 
taining arsenic, is often used for this purpose; but M. Drapiez 
has found, that soap, made of pota&h and fish-oil, is not only as 
much, or more, destructive of insects, but moie readj^ applied 
in general', more applicable to parts to which the former cannot 
be used, and free from many of the I'aults of the fiist. The soap 
is prepared by dissolving one part of caustic potash in a sufficient 
quantity of water, and adding to it one part of fish-oil; the 
^ bo, triturdted until of sufficient consistence, and 

bourhod *’7 evaporation. When well dried, it is to be 
y ' 'as though i, mixed with an equal 


" - R 
fiom ino 


icred to 
m tinge 


^ivided by the assistance of an 
n 
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alcoholic tincture of musk. The external and delicate parts of 
animals, as the feath^sj^ 8kin,^11|tc.| may be eaaiLy preeerved by 
this powder. For this purpose they are to be .epxinkled adth 
the powder, and, then, the excess being removed, they are to be 
placed in a danip situation: the particles will atbcact water, and 
will form a sort of gum on the parts. They may then be placed 
in a dry atmosphere: the covering, without interfering in the 
slightest mwner with the appearance, will preserve them 
perfectly. If the soap be required in a soft state for applica¬ 
tion to the skin, it may easily be made so by adding }hc cam¬ 
phor, whilst in solution in the tincture of musk, to the powdered 
soap, and making the whole into a paste. 

M. Drapiez ascertained the perfect security atlbrded by this 
process by placing specimens so prepared under glasses with 
the larvaj, which are so generally destructive to them. They 
remained untouched, and in perfect preservation. 

15. Observations made during the late Solar Eclipse .—During 
the solar eclipse which took place on the 7th of last September, 
somp observations were made by M. Necker, of Cologny, near 
Geneva, with two very delicate thermometers, graduated by 
Reaumur's scale, one of which was placed so as to receive the 
full force of the sun’s rays, and tlie other near the first, but on 
the north side of a tree in tlic shade; both were about four feet 
frpm the gi;ouud. The following are some of the results : 




r^crnionuiter exposed. 

'llieraioiucler ui the Shut 

U. M, 

o 

O 

• 

, 1 , conait, 

At 1 


28.5 

R. or 96 F. 

..te wodanium was 

?» ft 

1 


29. 

97.25 

• j »» 

1 : 


O 


23.5 

84.9 

t 


2 

35 

16.5 

69.12 


65.18 

2 

55 

20.5 

78.1 

15 

65.75 

3 

15 

25. 

88.25 

16 

68. 

4 

10 

26. 

90.5 

• 17 

70.25 

Ther. in 

the sun’s rays. 

max, 29 (97, 

.25 F.) min. 

16.6(69.12 


Ther. in the shade, ,.. .max. 17 (70.12 F.) min. 14.75 (65.18) 
Difterence of the maxima of the two thermometer# 12R. (27PF.) 
Difference of the minima of tlie thermometers . . .1.75 (4° F.) 
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It was remark^ at CJologny, that whenever the sun’s rays 
during the eclipse penetrated though tlieibUage of the trees, so 
^to pass on to the ground, the^ages formed, instead of being 
circular, os is usually the case; were descents, varying in form 
with the progress of the eclipse. This, though naturally to be 
expected, had a singular effect from th^ number of imagoes 
grouped together Univ, xv. p, 14. 

16. On the Dip Needle and Intensity the magnetic 

Force .—The following observations, on the dip of the needle and 
the intensity of the magnetic force, have been collected and cal¬ 
culated by Professor Hansteen: 

InUtiiaUy of the 
Dip. Magiictlr Fiirci*. 

O 

Peru . 0 0 . 1.0000 

Mexico .42.10.. 1.3155 

Paris . 68.38 .‘1.3482 

London ......... 70.33 . 1.4142 

Christiana. 72.30 . 1.4959 

Arcndahl. 72.45 . 1.4756 

Brassa. 74.21 . 1.4941 

Hare’s Island. 82.49 . 1.6939 

Davis’ Straits. 83.8 . 1.6900 

Baffin’s Bay . 84.25 . 1 '):,'85 

« « . 84.39 . 1.7349 

wh.v « . 84.44 _ $ 1.6943 

taining arsenic, is . . 85.54^.... 1.7383 

has found, that sorip, mp 86.9 . 1.7606 

much, or more, destructiv'- 
'‘^eneral*, more applical ’ , 

17. The Coe Jr f Lfc. byshire. —Mr. Bainbridge thus de¬ 

scribes this phaBiiomenon. ** It.resembles a. column of smoke 
rising up from the woods that clothe the sides of many of the 
rpeali hills, and is obscr'fed when there is a thick atmosphere, or 
a lig . is setting upon the hills. Sometimes a single co¬ 
lumn I seen, becoming divided shortly into several snialler ones, 
and again re-uniting. The idea given to a stranger is that of 

2 H 2 
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the smoke of a fresh-kindled cottage fire ascending from the 
bosom of the wood; and it,is n(^ until, by a closer attention, he 
observes the inconstancy andTinutabiH'v ^ '-his aerial phantom, 
that he can be undei^eiv^,^ 

The ** coe-fire” is observed whsr • 't’t. ^sphere is unagi¬ 
tated by the lea8t^>lE||reath of wind, au-i ^i-nljbted by Mr. Bain- 
bridge to the ele'ctficity ^f the clouds which han|. over the place 
where the phenomenon exists. Tlie electricity acting more at 
one point than another, is supposed to wn.- the condensation 
of aqueous vapour, and so to alter the speafic gravity of the 
atmosphere at that spot. This would give rr. cn'roi t in tlic 
air, and tlvs shifting motion of the infliu i.'; Ui'der which they .ire 
produced, would account for the variatio-i 'r nnmb* v, and 
p^ace, that they are liable to.— Monthhf llviO, p. 

206. 


18. Discharge of Lightning through a had Conductor. ~-On May 
13, the lightning fell at 9 o’clock in the evening, on a house 
at Berne, in Switzerland, furnished with a conductor too small 
to convey away the whole of the electricity. In consequence 
of the illustration which this circumstance offered, of the utility 
of good conductors and danger of bad ones, M. Trctchsel 
was appointed to examine into the phacnomena which had taken 
place. 

The house stood alone on a plain elevated above the river 
Aar. It was thirty||eet long, and covered by tiles. Three families 
lived in the eastern j^t of it. The western part was stables, 
&c.; the ligIStning conductor was fixed to a rod of w'ood, at¬ 
tached to the roof of the house near to two chimneys. On leaving 
the rod it descended without beii^g in contact with the roof on 
the south side of the house, and entered the earth near the 
trunk of a tree. 


When the lightning descended, the light was intense ; and 
a woman, with her child and a doix^stic, who were in the 
house, were thrown to the earth senseless. 4 woman in the 


kitchen said she saw the fire descend by the chi 
towards the door; and a man standing at tlie 

i.i 


(27? F.) 
5 (4° F.) 
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lightning roll on tlie ea^th nea;llfih64ighla»ing>rod. The clnmney 
nearest to the g“*-^'d^.wa8 broken abova, as was 

also the hearfb i/eneatl 'whence tt*|pwafd^ two lines of tiles 
were shattered to pieces. Ithin the roof two pieces of car- 
pehtry were b *i k . o at tlie^lace where an iron bolt had 

fastened them tog<j;iUor. and from tliis spot the course of the 
lightuiug couM traced by its effects to the place where it 
had struck the d •O'dc(one of the three before spoken of) 
ou thelihouhif' jl.. thence to the ground, and the courses also 

of othm' hra i .of the lightning, one within, and one on 

di ^ roof of thr -se, r-ijuld bo tracod. • 

T? e ' llbr-t! r.,i ; lightning-rod were as follows :—^The brass 
ppiu. •'Jis-ed, but the iron head, being very strong 

and soliit, inid «*(t been affected. The conducting wire of iron 
was three lin.-s in diameter, and at the place where it comma* 
uicated with the iron head, had been heated red hot for the 
length of a fathom (brasse) as was proved by the black colour 
it had evidently very recently assumed, and by the softened or 
annealed state of the metal: still more decided marks of a red 
heat were found on tlie iron wire, which descended along 
the trunk of an apple-trte, and which was only two line§ in 
thickness. The earth in this place had been moved, and not* 
withstanding the heavy rain which had fallen, the part at the 
foot of this tree was dry though covered with verdure. 

f'cnce it appears that the lightning had descended ^ntire 
oil the conductor, but, that the wire being too s|pull to convey 
the whole current away, the electricity divided tliere into several 
portior<>; the larger, probably, of tliese was led off by the con¬ 
ductor heating the wire in ^ts passage ; and the circumstance 
that the upper wire had uotnbeen heated red near the roof may 
* be explained by supposing a portion of the electricity to be 
''dissipated on the roojf itself. The second wire, forming the 
continuation of the conductor was much thinner than the first, 
lumi ^ dc vn o^r the trunk of the tree. In consequence 
and again more highly heated, and had, with the 

'.nized the part of the tree over whieh it passed. 

‘I of the conductor, being dry .md sandy, 
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wa» a bad conductor, and.b^ce^l^e electricity paascd over its 
surface tq, a inpistetied l^ttcv conducting place. 

Whilst M. M. Treschsei and Schenk were making their ob^ 
nervations, a second storm arose, and tliey had an opportunity 
of observing the f^^ts on the rod; these were not so powerful 
as before, but were still of a very imposing kind. The crackling 
noise of the electricity could be distinctly heard at the point, 
which, at the same time, was surmounted by the luminous star. 
Both these effects ceased whenever M. Schenk, by holding a 
steel key in the air, formed a second lightning-rod, and divided 
the effect With the one on the house. This, however, was too 
dangerous an experiment to be long continued.— Bib. Univ. 
XV., page 19. 

19. Sea-Salt in Vc&uvius. —M. Gimbcrnat has observed, that 
within a few days after the late eruption from Mount Vesuvius 
the crater was covered with crystals of sea-salt. 


20. Meteoric Stone.-—A meteoric stone fell on October 13, 
1820, near Kostritz, in Russia, and has lately been analyzed 
by Stromoyer, who found it to contain 

Silica. 38.0574 

Magnesia . 29.9306 ' 

Alumina . 3.4688 

^ Protoxid^f iron. 4.8959 

Oxidgof manganese. 1.1467 

Oxide of chromium .. 1298 ^ 

Iron . 17.4896 ^ 

Nickel .t. 1.3617 

Sidphur .. 2.6957 

99’!^ 

21. On the Chrotnate of Iron in the Shetland Islands. 

TO TIIK EDITOR. 

Sill.—It is with some surprise that I perused a notice in your 
last Journal lu the following words ; It has been recently as¬ 
serted that the ehioinale of iron vvas, diseoveied in Shetland 
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by Dr. Hibbert. Without wiajii^g to- undervalue Dr. Hibbert's 
labours, we must, injustice to Dc. TiPaiT, remark that he pointed 
out the existmce of this mineral in IMst many years ago. It 
is true that he. calls it ma^etic iron ore, but the existence 
of a chromate was then unknown." 

In rei)ly to this statement I have 6»t to observe, that both 
magnetic iron ore and chromate of iron are found abundantly 
in the island of Unst. But waving this circumstance, I am 
totally unacquainted with any report published by Dr. Trail 
upon the mineralogy of this island, in which the existence even 
of magnetic iron ore was pointed out. Dr. Trail’s^escription 
of the rocks of Shetland appeared in Mr. NeiPs tour through 
tliat country in the year 1803, and from this work it was copied 
verbatim into the 15th volume of NicJiolaon's Journal. It will 
bo there found that not a word is nieiitioacd of any metalhc 
substance occurruig in the island of Unst except bog iron ore, 
with which mineral it is needless to observe that the chromate 
of u'uii could not possibly have been confounded. 

1 can consider the infonuatiou which gave rise to your notice, 
in no other light tlian as an unintentional mistake. On this 
aiicouut, any further remarks that suggest thcm.selves in obvious 
refutation of the statement are, at present, better suppresled, 
since they might only have the improper tendency of leading 
you to imagine that 1 entertain a contrary supposition. 

I am, 

10, Argyle-square, JEdiuburghj Samuex. Hibee&t. 

Nov. 22, 1820. 

rendering Cloth i^conbustible. —M, Gay Lussac has 
proposed a means of rendering the various tissues of cloths, 
stuffs, ^c., incombustible ; and the means he recommends ap- 
*^eajr supeiior to those which as have been proposed; that 
the combustibility of Ihese subsflmces is diminished by their 
having been immersed in solution of certain salts, as of alum, 
muriate of soda, ^c., has been long known. M. Gay Lussac 
considered that those salts should possess this property most 
eminently, which entered most readily into fusion, being enabled 
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by that means to cover perfectly the fibre of the substances, 
and preserve them from the contact of the air. Guided b} 
this thought, he substitillBd phosphate of ammonia and borab 
of soda for alum, ^c,, and he found that muslins thus treated 
could be placed in contact with ignited bodies without danger. 
They were carbonized, but would not inflame. 

23. On an Improvement in Oas Ilhiminaiion- 
(In a Letter to the Editor.) ^ 

Sir. —As I apprehend any information which may tend to 
the removJtl <^f common inconvenience, is within the province 
of your Journal, I beg leave to enclose you some remarks on the 
management of gas lights. 

In the year 1806, I erected a small gas apparatus for the 
supply of my own prStnises ; but, in consequence of the great 
daily attention it demanded, and tlie rapid destruction of my 
conducting-pipes, which were of tin, 1 was induced to abandon 
it at the end of a few months. The experience which I had 
gained during that time, of the superiorly of the gas lights 
above oil lamps, in cleanliness, manageability, and immense 
saving of time, (except in attention to the furnace) led me to 
become a tenant of the chartered Gas Light Company, soon after 
its establishment. One great inconvenience, however, attending 
these lights, I did not find it easy to remedy for a considerable 
time, I mean the Quantity of aqueous vapour produced by the 
combustion of the gas; the condensation of this vapour on 
the walls of tfie apartments where the gas is burnt, or on the 
articles placed in them, except where a very free ventilation 
can be kept in constant operation,(has prevented the use uf-the 
gas by ironmongers, and others who have polished metallic 
goods exposed to sale on dieir premises. I have often seen 
this vapour condensed, an^^anging in drops on my ceiiing,v. 
and by falling upon dust, it mrmed a most troublesome and per¬ 
petual source of annoyance. The first remedy T attempted, 
was to place a wide horizontal copper tube along the ceiling of 
my shop (forty feet in length), which terminated outside the 
hitise, iu the openiiir; to the sides of this tube were fixed 
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smaller horizontal ones at r}ght>angles, and to these, vertical 
tubes of four feet each were attimbed, terminated by a bell- 
glass, wlii^li enclosed about m in^li of the cylindrical glass of 
the burners. In a few months 1 found this plan very ineffi¬ 
cient; the current through the tubes, in consequence of the nu¬ 
merous augles, was too slow to carry off more than a very 
small portion of the vapour, and the tubes became leaky by 
corrosion: I then ordered a leaden tube to be fined by a curved 
jointj^ to the vertical tube immediately over the burner, and 
suffering it to pass horizontally about three feet, I directed it to 
be turned vertically downwards, with a curve at the angle, to 
the length of nine feet, through the floor of my shop into the 
cellar. 

I was repeatedly assured by the maker of my apparatus, 
who is one of the fitters, that my plan conld riot answer, be¬ 
cause the column of cold air in die long tube would be more 
than an equivalent for any rarefaction that could take place in 
the four-feet tube over the burner. I persevered, however, in my 
determination to make the experiment, and it succeeded be¬ 
yond my expectation. 1 have found it necessary to have « se¬ 
parate tube to each burner, but I consider this expense well 
repaid by the advantage derived. The current through the 
tubes is so strong, as instantly to blow out a candle at the lower 
end, when the gas is burning; and so complete is the conden¬ 
sation, that two ounces of water per Ij^ur is produced from 
each light The water thus obtained is perfectly bright, and 
not unpleasan. to the taste, nor does it e:diibit any impurity 
exc^t a slight portion of sulphuric acid. The fitter, who so 
robfiinately opposed ra^i^plan, informs me, that he has put up 
similar apparatus since mine, with complete success. 

i am, Sir, your most obedient Servant, 

Wm. B. Hudson. 

III. Natural History. 

1. Medical Prize Questions .—^The question proposed by the 
Cercle Medical of Paris, in 1819, not having been treated in a 
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satisfactory manner,, is agaiiv{Hropo8ecl forUie next year *«—it is 

to determine the mflue^^of pathc^c^l|dl anatomy on the 
progress of medicine in genifrtd* anj^ especially on U# dijagaoms 
andtreatmept'pf 

The , society r0^8t |ht (tgpeu^ents—1. to inquire whether 
01 not p^j^logicU in its present state, give rise 

to appljjF|s|w|y and iat|ipr«tations injurious to science.—2. To 
indicate, the they believe to bo the most projjer to 

prevent these mecnvenlences: in a word, it engages them to 
take the sense f>‘ the wo influence in its bad as well as ip its 
good relation:. 

The prize ^ill be •*. medal of 300 francs’ value rir m:'- 
moirs, W'ritten in French or Latiu, are to bo sent bf »> July, 
1821, to M. C. D, Chardel, Secretaire, 4c** Hue Cassette, 
No 26. ^ 

The following prize question, among others, has been pro¬ 
posed by tlie Hacrleni Philosophical Society. The |Kipers are to 
be sent in before January 1, 1822;— 

1. “ How far is it actually demonstrated, that fumigation 

with qjdorine gas has prevented the propagation of con¬ 
tagious disease. What arc the contagious diseases in which it 
ought to be tried, and what ought to be principally observed in 
such experiments 1 Is .there any reason to expect more salutary 
effects from any otlier method hitherto employed, or proposed 
for this purpose ?” It is requested that a succinct enumera¬ 
tion be given of the cases im whidh such fumigation has proved 
effectual in preventing various contagio^us diseases. '■ , 

2. “ How far does the physiology of the human body afford 
just grounds for supposing, or how far has experience satis¬ 
factorily proved, that oxygen gas is one of the most effica¬ 
cious remedies for recovering persons who lare drowned, suf¬ 
focated, or in a syncope? And what are tlie most prompt and 
certain methods to be employed for this effect?” 

3. ** What is to be considcicd aa justly proved with regard 
to the gastric juice of the human body, and its influence on die 
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of fbod? Is ite/existence sufficiently proved by the 
experiments bf Sp«^%isanl and or is it rei^ered 

doubtful by^se of Houie^^t Wl^has been 4|motHitrated 
in tliis respect by comparat^^ cmsf^li^'r aaid pMo^arly by 
opening the stomachs of ahiulhis klUedf either 

fasting or shortly after taking }hd' exis- 

tcpcf^: of gastric jnice in the human bo^l^t0,be 'Xrd^^ploved, 
whsl otiglu to be avoided in order that its em^bnlhe digsSltton 
■ ' iH>i l;f; impeded V* i 

F(tw far are we acquainted, Oou; lue ebr ideal experi- 
' ■ >t Vauqnelin, with the various oi cinchona; 

lik- V' ; .»r. the experiments and ob^'-tvalions of others;* 
What IS ! .( different nature and quo 'tity of their constituent 
parts ? 2 . To what particular principle ought w« to .tscribothe 

febrifuge powers of cinchona? 3. Whht criteria can we''de- 
iluecfrom it, so as to distinguish the best sjlccies, and the va¬ 
rious barks used as substitutes ? 4. Are any rules to be ob¬ 
tained for preserving the principle, in which consists its febri¬ 
fuge power, entire in the various preparations of cinchona 
5. “ Although a general introduction of vaccination has al¬ 
most every where put a stop to the epidemic small-pox, yet 
within tlicse few years past that disease has re-appeared? both 
here and elsewhere ; and as a species of variolous pustules have 
recently shewn themselves in those who have been vaccinated» 
it is inquired, 1 . Of what description are these pustules ? In 
what do they differ from the real small-pox? Is it the latter 
tliat is produced in these individuals who have been previously 
vaccinated ? Does it arise from constitution, from indisposition, 
matter employed in vaccination, or from other circum¬ 
stances, and what is the method of preventing it ? 2. What 
can be safely asserted, with regard to the duration of the pre¬ 
servative virtue of vaccination ? Would it prove of any service 
to re-vaccinate on the re-appearance of the disease f Are the 
methods employed by us for the encouragement of vaccination 
sufficient, and do they tend to cause the entire disappearance 
of tlie small-pox ? In case they are not, what more efficacious 
ones could be adopted ?” 
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6. “ What is the cause owing to which oysters are occa¬ 
sionally 80 prejudicial to health ? Is it in Oonsequence of a 
small worm that is found them ? In this case, of^what species 
is it,' and whereabout is it most easily detected ? Are oysters 
subject to it only at certain-times of the year ? Has tlie venom 
of oysters any analogy with'^at which, from time to time, ren¬ 
ders muscles poisonous and unwholesome ? What arc the dis¬ 
orders occasioned by such oysters and muscles, and what arc 
the most efiitacious remedies either for averting the evil or for 
removing it 

7. “ To what is it owing that shrimps are sometimes perni¬ 
cious? How are such shrimps to be distinguished ? What kind 
of disorders do they occasion, and what are the remedies to 
which, in such cases, recourse ought to be had 

a 

2. Meadow Saffron. —Mr. Todd Thomson concludes, from 
comparative experiments made on the colchicum autumnaley 
taken up at different times, and prepared in different manners, 
that the month of July is the best period of taking up the plant, 
as the bulb has then attained its full growth and perfection, 
whilst the vegetation of the lateral progeny for the support of 
whicly the bulb is intended, has scarcely commenced: that the 
bulb, wben taken up, should be cut as soon as possible into 
transverse slices, equal in thickness to a half-crown, which 
should be spread upou clean white paper, and dried without 
artificial heat in an airy situation, screened from the sunshine ; 
and that the slices, when dried, should be nearly oval, but not 
notched or panduriform, friable, of a white or cream colour, 
somewhat granular on both surfaces, inodorous, bitter ic 
taste, and altogether free from sweetness, and should afford a < 
fine cecruleaii blue colour, wiien rubbed with a few drops of 
vinegar, and the alcoholic solution of guaiacum.— Med. Journal^ 

1820, p. 282. 

3. Ou the ViUdiUt of Plants. —M. de Candolle, in spea’ mg 

of those plants whicli can preserve their existence without re¬ 
ceiving fresh nourishment, mentions the following remarkable 
instaucc: ‘ 
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M. Christiart Smith, who has since perished so unfdr- 
tunalcly in the Con^ expedition, gave me, in February, 

1816, a great number of plant^, dried by him at Tenerifie in 
July, 1815. Among these was a semper-vivum, .which I pre¬ 
served for eleven months in my herbal; but having, in January, 

1817, perceived in it a small white point, which it had pushed 
out, I withdrew the plant, and pl^ifed it in the earth. It grew 
and expanded, and I thus obtained a new species of semper- 
vivum, since made known by Sims under the name of semper- 
vivum ciliatum, it having previously passed eighteen months 
as a dried plant, in the heibals of myself and Mr. Smith. It ^ 
afterwards dowered several times, and produced many young 
plants. The length of time during which the %emper-vwum 
ciliatum preserved vitality without nourishment, is rendered 
more remarkable, from the circumstance that the part of the 
stem preserved with it was very small, and could not lose matter 
nearly in the proportion of the strong spreading branches of 
other plants.— Annates de Chimie, xv. p. 82. 

4. Luminous Phenomena produced h\) a Flower. —Mr. Jedinson 
had, last July, a fine plant, the Polyanthus Tuherosaj about five 
feet in height, in blossom in a room, which, he observed, emitted 
its efiluvium most strongly after sunset. One sultry evening 
after thunder (it is believed the 16th July, on which day the 
thermometer stood at 81° in the shade,) when the atmo¬ 
sphere was evidently highly charged with the electric fluid, Mr. 
Johnston was surprised at seeing small sparks, or 8cintilla||pns, 
of a lurid flame-colour, darted, with apparently excessive rapi¬ 
dity and momentum from two or three of the expanded flowers, 

^ ' ^ were beginning to fade, and at the same time the odour 

r VSs so powerful as to btf palling and unpleasant. He could 
‘ not perceive any diflerence in the strength of the odour at dif¬ 
ferent intervals, but during the whole evening its intensity 
seemed to be equable. He has subsequently noticed that the 
smell f’^om the flower is most diffus^ in the light, but he has 
>-i6,yiagain observed the singular electric pheenomenon, though he 
has nightly and attentively looked for it. During the time of 
the appearance of the flashes, or sparks, he was anxious to 
fmes e 
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knUnr whether"’{dkeir emission was attended bjr a crscUing or 
snapping noisc^ is the case when tlm electric spark is dicited 
from a charged ; but, thoagh he was most attentive, he was 
not eonscioas of hearing thp least noise.—iTdin. Joum. iii. p. 
415, . • ^ 

5. The Potato.—Tliis planVthc $olanum tuberosum of butaiiists, 
grows p^ild in the envir^l^bf Lima, in Peru, and fouiti'on 
leagues from Lima, on ^e coast, and has been found wild in 
the kingdom of Chili. It is cultivated by the Indians in Pei u 
and Chili, who call it papas. It grows spontaneously fa the 

' forests near Santa F5 dc Bogota, and among the locks on 
Monte Vide(\ The i ild plants however, produce only vciy 
small roots of a I liter taste. The native country of this plant 
is therefore at length ascertained.—-iV. Monthhf Map. 1^20 
p. 678. 

6. Oeologi/ of tite HinidUiyd Mou/ttam!>.~~^Al a late mcctinir 
of the Geological Society, a ]»aper on the valley of the Sutlej 
river in the Himalaya Mountains, by Henry Thomas Colo- 
brooke, Esq., Vice-president, G.S., was lead. 

The banks of the Sutlej, in the lower valley, at the elevation 
of 2,000 feat above the level of tlie sea, are composed of lime¬ 
stone, ••which is apparently primitive, 'flie general inclination 
of the strata is stated to be 10 or 15°, and the direction much 
diversified. At Jaure, on tlie northern bank, hot springs issue 
within two or three feet from the river. A thermometer plunged 
intof^e of them rose to 130^° of Fahrenheit, while the tempe¬ 
rature of the river was 61°. The water has a stiong sulphurous 
smell, and incrusls the pebbles among which it rises with 
yellow substance. Lime-stone seems the lock ..tf ’ j 
which bound the adjacent valleys. Among the '<>uld afford a' 
stalactite from tlie roof of a cave near the top ' drons of 
mountains, and about 6,500 feet above tlie level of the sea. 

In crossing the Himalayd Mountains atr the Bruang Pass, 
which is die route of comiftinicatioa between the middle valley 
of the Sutlej and the \ alloy of the Paber, and of which the 
extreme altitude is 15,000 led, mica .slaU, gneiss, and granite, 



Natural BiUmy* ,4^1 

(son^ of Jthe fl|»e(£l4|kenfi containing garnets, ethers tourmaUii^ 
S('erefottn4« and'veins of quartz and mica^ ai^of quartz and 
hornblende, were observed in the specimens.which have been 
transmitted* « ^ 

The mean height of SutUg, near to its oonfloenoe with the 
Bespa, ts ^^,300 feet The rt^cla wiftdh here form its banks, 
are inclined at an angle of 2^°'«||^°/and dip eastwmrd; they 
consist of granite, gneiss, qnartz^rook, granular quartz and 
mica, .ind granite with hornblende. Between this spot and Risp^, 
fiom (5,500 to 9,800 feet above die level of the sea, the rocks 
aie chiefly formed of a whitish crumbling granite The Cailasor 
^taldttng mountains on tlie i»outlj, an assemblage of pointed 
pi'dks covered with bnow, and more than ?0,000fcetui height, 
aie t( till uppiaranee covered with the some kind of rock. 

Overhanging Hit town of Marang is a mountain of clay slate; 
upon It, at an elevation of 12,000 feet, he^th, juniper, and 
goosebeny-bushes weie ginwing. In advancing to the Tun- 
grang Pass, which is 13,740 feet above tlie sea, rocks foimed 
chiefly of compact quartz with chlorite were observed. The 
pass itself exhibited clay slate, with pyritc^ and globular mica. 
A few miles further on, granite, gneiss, mica slate, eyanite, 
quartz and mica, actinohte and quartz with ^arnot, pyrites in 
quartz, a bluish grey lime-stone with white veins, and calq^eous 
tufa were found. Here the strata, according to Lieutenant 
Gerard’s observation, run N.W. and S.E., and dip to the N«£. ut 
an angle of 40° or 45°. 

In the neighbourhood of Namplu-sango the bed of the Sutlej 
is 8,220 feet above the sea, and consists of only two soils of 
rock, vtz., mica slate and granular quartz, with impcifi ctly 

' orublcnde. At its confluence with the Li .iv<‘x, 

• was so pow , • . ^ . 

moosed of gianitc. On ascending tlie latter 
notperceiv . „ . , , 

•nks were found to exhibit specimens of slate, 

potters’ clay, marl or loam, sand, and stalactitical carbonate 

of hme. Higher up the same river, and in the vicinity of 

Chango, where the bed is not less than 9,900 feet above the 

sea, primitive hme-stonc (blue and likewise grey and white,) 

with disseminated pyrites was found; aho mica slate with 
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frafments of veSns; in one instance, white qiiltrtz wiUi mica, 
hombknde, and garnet; in another actiuolite with quartz, mica, 
and garnet. * ^ ^ 

Betweea'l^aiDgia and Shipk4, where ftie aurvey eastward 
terminated, where t]|e bed| of the ii^er is 9,000 feel above 
the level of the sea^the rocks are composed of granite w*th and 
without tourmalin and gai|f|U, V gneiss,- mica lAate, 'ompact 
quartz, cyanite with quartz and mica, and compact "eidspat 
with hornblende. 

North of the Pass of Shipke-gh&t4, is situated the Tarhigang 
Mountains, which Lieutenant Gerard ascended to the prodi¬ 
gious height of 19,411 feet above the level of the sea, and 
within two miles of the tup, which is estimated <it 22,000 feet. 
The rocks here lie in immense detached masses heaped upon 
one another. 

One specimen of whitish primitive lime-stone, and another of 
granite with tourmalin and garnet, which were found at this 
station, have been preserved. The R61 or Shaihl pass ovei the 
Ilim414y& Mountains, by which the surveyors returned from 
their arduous journsg, is nearly 15,000 feet high. The rocks 
at the summit of this pass consist of gneiss, and the pass on 
each side, rising to an elevation of nearly 3,000 feet more, 
appear to be formed of the same materials. On descending on 
the southern side from the R61 Pass, at the height of 12,000 
feet above the sea, the rocks are found to be generally com¬ 
posed of gneiss; and on the northern side, the prevalent rock 
was ascertained to be granular quartz. 

Seeds of a species of campanula, were gathered at the eleva¬ 
tion of 16,800 feet above the sea, on a spot where the therinc#- 
meter at noon in the middle of October, was at 27° 

Shrubs were found in a vegetating state, at a still greater 
altitude. 

7. On the Tape-worm i« the Pointer and Spaniely by Captain 
Bagnold.—Sir, on an estate where a great quantity of rabbits 
are annually destioycd lu the month of November, I have ob¬ 
served that several dogs who were previously in good health 
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and coadMifi. >^iK3ion became weak, listless, and excessivel)r 
emaciated, freqiienfi||f passing largeu portions of the tape-worm 
this induced me t# examine the intetttines of several fiares and 
rabbits, and, with very few exceptions, I found to contain a 
perfect tapd^worm, from dirce to four feet lengtfij I then 
caused tw of the dogs whose cull appeared the worst, to be 
separatcu from tlie others, feeding tliem on potatoes, 4'C. j and 
ui eigiit or tin diys, afu r voiding sevoral feet of the woim, 
they }\^TL pi iltrtly rebtoicd to th» ir former i^trength and appear- 
snoi flu \trmicuKi disc isp, hitherto so formidable to the 
spaniel ind pointer, in iv thciefoic in a giiat measure be fairly 
attnbuti d to tl ustoni of givjn,^ them the IhtestmeS of their 
gamp, undt i tin tcihnii il appdlation of “ the itaunch" Ihe 
facU ihoM -t m 1 in I xpfipnui^ tiu cause of the disease, at the 
sum turn s 1 Ingests till lennch i 

I aril Sir, voui obedient Servant, 

1 M Baonotd ' 

"7, High Row, Kiunht\h> olgr 

Decrml/fi 2i> lh20 , 

w 

ill (il-NLHM IniltA'IlflF 

I Clascal ManusinpU —I he Abbt Amadeus Peyron, Pro¬ 
fessor of oriental languagis in tin umvtisity of lurin, has 
dseoMicd some fragments of Cicero, m a MS,, from the 
inouistiiv of St. Colomban di Bobbio, a town onthcTiebia, 
lu the King of Saidinias donuniuus Ihis MS. contains mi- 
poitaiit new n adings of orations alieady known, and confiims 
♦he idi ntity of several texts which have been tortnrtd by indis- 
i^tct ciitics It cont\ins,*besides fragments of the orations, 
Yjo Scanro, pro M Tullio in Clodium Oratwnis, which aie un- 
fortunati Ij lost Some of these fragments have been already 
publishid by M jSUib after a MS. ot the same library at 
Colomban, preserved m the Ambrosian library at Milan, so 
that at the first sight these two MSS. would appear to have 
originally made but one. But the diffcrtncr of the writing, 
that of the parchment, the circumstance that one of these MSS 
IS written in three columns and the jtfher in two, a** will as 
Yoi X J I * 
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that several deficiendes in the Ambrosian MS. ar^^ljpUed by 
that of Turin, leava no room to doubt of their being ot^ies 
essentially different. 

* 

2. The Black Pnnee .—Extract of a letter from Beurdeaux.— 

A few days ago were i|||^vcred among the ruins of the 

castle of Castlemar in Mcdoc, several silver coins, or d(ini-gros 
of Aquitaine, which exhibit on one side the (th‘j;y of the pnucc 
of Wales, in a ducal attire, armed \Mih a swoid, st.uuliiig under 
a Gothic canopy; and on the ic\ci e two Ikui-dL-lys and 
two leopards^ symmetdeany scitai.ittd hy <i lull cLOi», tnaikid 
with six ^ints, indicative of the auIiu ot tin loni. Jiound the 
portrait of the prince k the leguni, Ed. I’s. Kig Aj^l. B, 
(Eduardus priniogenitus u^is Auylm* B.); and on the revei&c, 
Acit. Pincps. (A«iuitanM' I’lincips). 

3. Prize Question. —The pioifiamine ot the pn/c of elotpnmce, 
which is to lie diMrdnited by llu ruinh Academy in August, 
1821, is as follov^jfl: “ To dtUrnune in what consists the 
poetic genius, rnd how it is lo Ik ilist iiminated, independent 
of the diveihity of languac^Lb and the foims of veisaficalioii, 
in all the ditlcient kinds, tiom the Apopee to the Apolouia.'’ 
The works of the cMiuhdaU s, to be sent before the 16th ot May. 

The subject of the pii/e ot Lloijuence for 1822 is, “ An 
gium on Le Sage.” ^ 

4. CUopatra'i Nitdl .—This wtll-kno”'jgj^ eleva- 

quity IS expected to aiu\e bhortly . " the thermo- 

from the Pasha of Eyypt to His v 27° 

rumouied that it wdl be set up iii Wan.!*../ ^. ' 'ato» ' 
Carlton-house. The weight of the ina>s is about 200 tons, 
the diameter at the pide'^tal si ven feet. It is understood that^ 
we are indebted t*) tlie nitiiience of S, Brigg>s, Esq., British- 
resident at Gi md (’vUio, with the Pasha of Egypt, for iln& 
magnificent monument. 
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' island rent asunder. 

" ,t*, i' ■ Japcmfa, ^IthJan, 1820. 

** Dating the late stormy weather, since the 3d instant, an 
island, which we find by the map of Java is called Fisherman’s- 
island, has been rent asunder. It is known to the natives under 
the name of Pulo Pentangan. jj^'soon as the weather will 
permit a further investigation will be held respecting this ex¬ 
traordinary event.”— Bat. Courantj Feb. Mag., 5(», 

p. 396., 

6. M. Soret requests \is to mention the apparatus, de¬ 
scribed at ]). 168, are not of his invention, but belbhg to M. 
Biot. We have described them only as being “ quoted” by 
M. Soret. 


I 

7. Mr. Salt. — Injormafion from Egupt. —The earnest zeal 
with whicli Mr. Salt lias investiguud the antJipiitics of Egypt, 
tl>e liberality wliich has indneed liim to do this at his own 
expense, and the very valna!de fruits vpjuih liave already 
resulted from his efforts, make every information respecting him 
highly interesting and important. We understand that he has 
been very ill for nearly ten montliS, but is now slowly recm^iing; 
that Nathaniel Pierce, after fourteen years' residence in Abyssi- 
ds returning to England, with all his papers ; and that he is 
’ Sv Mr. Salt with several papyri, two fine vases, and 
a present for the British Museum. The 
/ from one of Mr. Salt’s letters : 

.... any great discoveries of antiquities, 
X mummy-cases. They have short Greek 


inonasti... , 

w) 

iu the King of . 
portant new readin' 
♦he identity of S' 
jcreet critics. 


'p^ me biith, death, and age of the per- 

.sons; they are covered externally and internally with hiero¬ 
glyphics ; some have the zodiac painted inside, which is much 
like that on the ceding of Dcndera, and probably of the same 
antiquity. They have all got papyri inside, in a character 
me itiHcripiiori on the Kosetta stone. One of these is 
•i commandment of Ilahes, and another of his son.” 

'* The Pacha liaving finished hU Kidjas expedition, is now 

I 2 


tl 


O' 
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OD the point of sending another, of four or five t^usand men, 
into the interior of .jj^rica. One division is to move on Darfoor, 
by way of the Desert which Brown passed over. The second is 
to keep along the hill, and to advance as far as Sennaar. This 
force is commanded by his son Ismael Pacha. ^ They carry 
cannon, and provisions fo^|hree months; they have already 
been joined by a great part of the Mamelukes at Dongola, who 
have come in and made their submission ; and that part of the 
country and its adjoining districts liave been put under the 
command of Abdeen Cachief, who is to pass from the Theban 
Oasis with 4,000 AfUll, and to take up his residence at Don- 
gola, his^rders being to keep open the communieations with 
the two advanced armies. There an* several Eiiropt.-an en¬ 
gineers employed on this service, wliom we may expect 
to receive accurate accounts of whsitmay occur. 


8. On the Root resembling the Potato, lately imported from 

South America. 

(To Ihe Editor of tl»« Journal of Science and the Arts.) 

It is remarkable that the root resembling the potato, lately 
brought to England for cultivation from Santa-Fe de Bogota, 
is antAfrican root, which grows in the territory of Lower Susc. 
near the Southern Atlas, inhabited by the Arabs of Woieo 
Abbusebah, and called by them by the same name which 
bears in South America, viz., Arak Atskan or . 
tionably true Arabic words, signifying the absorbing, 
root: Arnk, or root; Aishun, thirsty. »t of anti- 

How has thi.s root found its way to South America, present 
retained its original Arabic name ? Were the ancient ' 
possessed of more nautical knowledge than wc are awap^ 
of t Did they, at -some remote period, and many centuries before! 
the discovery of America by Columbus, cross the Western 
Ocean, transporting tlieir plants to Anfbrica? Or are we to 
confirm the opinion of a submerged continent, which, before its 
submersion, afforded a communication between Africa and 
South America, countries mow divided from each other by an 
ocoan of 30° across from shore to shore ? 

Jamks CiKrv Jacksok, 
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select list op new eublications 

^ DURING THE LA8*r THREE MONTHS, 


TrarsajPtions op Public Societies. 

I’liilosophicol Transactions of tljc Royal Society of Ixmdon, for 
1820. Part II. 4to. 

Mcdico-Cliirurgical Transactions of the Medical and Chirurgi- 
cal Society of London. Vol. XL Parti. 8vo. Qs. 

Agriculture, RurJiii;^ and Domestic Kconomt. 

A Treatise on Mildew and the Cultivation of Wheat. Ry 
Francis Blftikie. 8vo. Is. 6d. 

A New Theory of Agricidture, in which the nature of Soils, 
Crops, and Manures, is explained, lly J. Clrisenthwaite. t<\o. 5s. 

Framlinghain; its Agriculture, tVc., including the licononiy of 
a small Farm. By Ediwarcl Rigby, M.D. F.I..S. 8vo. 3s. Od. 

A Trca^e'on the Art of making Wine from native Fruits ; ex¬ 
hibiting the Principles on which the An depends. By F. Accum. 

A'IVcatisc on the Art of Brewing; exhibiiiag the London 
Practice of Brewing Porter, Bnwvii St^u!, Ale, 'I'abh Beer, and 
various kinds of Malt Litpiors. By Fredrlek Accum. 12mo. 7 a’- 

Astronomy. 

Time's Telescope ; or, the Astronomer’s, Botanist’s, and Na¬ 
turalist’s Cuide, lor 1821. 12mo. ‘js. 

A Guide to the Si;irs ; being an ca»^ mell^od of knowing the 
relative Positions of all the jirincipal Fixed Stars. By Henry 
Brooke. 4to. lov. 


Botany and Horticulture. 


Ther Botanical Cultivator; qt, Instructions for the Manage¬ 
ment and Propagation of the Plants cultivated in the Hot-house, 
Green-house, and (laidmis of Great Britain. By 11. Sweet, F.L.S. 

I’he Botanist’s C’ompaiiion; or, an Introduction to the Know¬ 
ledge of Practical Botany. l2tno. 2 vols. 12 a’. 

Pomariiim Britannicum; or, an Historical and Botanical Ac¬ 
count of Fruits known in Great Britain. By Henry Phillips. 
Royal 8vo. With coloured plates, 1/. Is. 

The Horticultural Repository. By ’Fhomas Brookshaw. Royal 
8VO. Coloured plates. Parts 1. to IV. 5s. each. 

Introduction to the Knowledge of Fungi, 12ino. Plates. 5s. 

Medicine, Anatomy, and SuRtiEKY. 


First Lilies of the Practice of Surgery. By S. Cooper. Vol. 11. 1 5s. 
A ’I’reatisc on the Plaaue, designed to pru\’'’ , 

facts. By Sir A. B. Faulkner. M.D ' Or are v.e to 

A Synopsis of the Diseases of the Eye, una their Treatment. 
By Benjamin 'rravers. 8vo. ^Vith Plates, ll. 5s. 

Illustrations of the capital Ojicrations of Surgery, Trephina, 
Hernia, By Chaiiii Bell. Riyai 4Lu. Pan 1. i5s. plain, 
coloured, 21>. 
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A Pfiftctical Treatise on the Treatment and Cure of Consiftnp- 
tion. ' By*^‘ B. Gratuillcj M.D. F.R.S. 8vo. 9*. 

PiacticaJ Observations on the Use of Oxygon in the Cure of 
Diseases. By Daniel Hill, M.D. 8vo, 

A Treatise on Dyspepsia, or Indi<:estion. By J. Woodforde, 
M.D. 8vo. 2 a-. 6V. 

The Practic of Physic.. By John Gregory, M.D. 8vo. 10s. 6d. 

On the Duties and Qualihcutions of a Physician. By George 
Gregory, M.D., K.ll.S. Foolscap 8vo. 4s. 

Illustrations of Phrenology, By Sir George Mackenzie. With 
plates. 8vo. l;)s. 

\'ie\vs of the Muscles of the Human Body, drawn from Na¬ 
ture, %nd t-ngraved by George I .ouis; accompanied by suitable 
Explanatory llch renci-s, tto. ll.lls.6iL 

Outlines of iMidwifery. By .1. T. Conquest, M.D. 8vo. With 
pi all’s, 7.V. 6il. • 

An Es.say <.u Mercury. By D. Davies, M.D. 8vo. 2s. 6d. 

Practlca! Obscr’.atiims on (’oicliicum Autumnale, as a general 
renu dy in disoniers wliii ii are connoclod with increased action in 
the Ik art ainl .o-tei ics. l?y‘ C. liailcn. 8vo. 4s. 

Sound Mind ; oi Goninbution.s to tiji' Natural History and Phy- 
sioloa:y of liu'Hiiin.iu inielicct. By .loini Huslam, M.D. 8vo. 7s, 

'I’hc Pharniacopa-ia oi the iloyal Colitgc- of Physicians of Lon¬ 
don, 1809; literally iraii<^lalrd. By G. F. Collier. 8vo, lOs. 6d. 

Remarks on Insanity. By Thomas Mayo, M.B. 8vo. 5s. 

Practical Observations on liie Treatment of .Strictures in the 
Uri’thra, and on the removal ol the etlects of Gout on that disease 
by the use of putifu’d Viii'im Colcliici: to which is added an im¬ 
proved mode of performing the high operation for the Stone. By 
Sir Everai’d Home. Bart., V.P.R.S., §-c. Vols. II. and ftl. Se¬ 
cond edition. In the Press. 

Practical Observations on tin* Treatment of the Diseases of the 
Prostate Gland, illustrated by Copper-plates. To which is added, 
a Letter from Professor Brando to the Author, on Calculi. From 
the Pliiloso)ihical Transactions. By Sir Everard Home, Bart., 
V.P.R.S., «yc. Vol. II., price 14s. 

Lectures on Comparative Anatomy, in which are explained the 
Preparations in the Hunterian Collection. By Sir Everard Home, 
Bart., V.P.R..S., ^c. lltustrated by Engravings. 2 vols. 4to., 
price 7b 7s. boards, and on large paper, 10/. 10s., boards. 

Practical Observations on the 'freatment of Strictures in the 
Urethra, and in the CEsophagus, By Sir Everard Home, Bart., 
'Js 8vo., Itis. boards. 

1 . connected with IIi.stories of the Di-ea ><*-. 


Cl 5 

cr - 


By Sir FAerard Home, Bart., V.P.R.S., 8vo. 5s. 6d., bo iims. 
Hunterian Oration. By Sir Everard Home, Bart., V.P.R.S, 
Natural History. 

/<iological Ulu-.ir.itio!!'^or. Original Figures and DcscriplioM- 
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S^ct Ld»t 0 / rietv JPublications. 

of New, Rare, or othcmise Interesting Animals, se]ccte4:|>rin> 
cipally from the classes of Ornithology, Entomology, 
cbology. By Wm. Swainson, F.L.S., royal 8vo, No;* I. 4s. 6d, 

' Introduction to the Study of Conchology; describing the Or¬ 
ders, ’^Genera, and Species of Shells, with Observations and Di¬ 
rections for collecting, preserving, and cleaning them. By 
Charles Woodarch. cr. 8vo. /«. plain; t2s. coloured plates. 

Mineraloov. 

An Introduction to Mineralogy. By Robert Bukewell. With 
plates, by Lowry. 8vo. 1/. Lv. 

'I’he Characters of the Classes, Order’s, CJenera, and Species 
of Minerals. By Professor Mohs, of Freiberg. 8vo. 6 a'. 6d. 

PoMTiCAL Economy. 

An In<|uiry concerning the Power of Increase in the Number 
of Mankind ; being an Answer to Mr. Malthus*s Essay on that 
subject. By William Godwin. 8vo. ISa. 

A Letter to H. Brougham, Esq. M.P., on cerlain Clauses in 
the Education Bill, now before Parliament. By S. Butler, D.D., 
Head-master of Shrewsbury School. 8vo, 1a. 6'fi. 

Essays on Money. Exchanges, aiul Political Economy, in two 
parts. By Henry James. 8vo. 10 a. 

C>EOGRAIMiy. 

A Geographical, Siutisiical, and Historical Desciipiion of Hin- 
dostun, and the arljaccnt Country, comirosed from the most 
authentic printed Documents, and trom the Manuscript Records 
deposited at the Boanl of Control; consisting of the Official 
Reports, and Public Correspondence of nearly all ti;o most emi¬ 
nent Civil Servants of the Three Presidencies, and also of many of 
the most distinguished Military and Medical Officers. By Waller 
Hamilton, Esrp With maps, ‘2 \ols. ito. 4/. 14a. 6W. 

A New and Comprehensive System of Modern Geography— 
Mathematical, Physical, Political, and Cummercial. By Thomas 
Myers, A.M., of the Royal Military Academy, Woolwich. With 
coloureil maps, views, ^c. 4to, Parts I. to VIII. 7a. each. 

An Historical and Geographical Memoir of the North Ame¬ 
rican Continent, its Nations and Tribes. By the Rev. .lames 
Bentley Gonlon. 4to. 2/. 

Geometry. * 

The Rudiments of Linear, Plane, and Solid Geometry. By 
N. J. Larkin. 12nio. 4s. 6(1. 

Miscellanies. 

Lf’ctures on the Philosophy of the Human Mind. By the late 
Thomas Brown, M.D, Professor of Moral Philosophy in the 
Univei'ijity of Edinburgh, 8vo. 4 vols. 2/. 12a. 6(1. 

Supplement to Dr. Johnson’s Dictionary, adapted both to the 
common editions and to that by M.*. Todtl. ijy the Rev. John 
IiVage;, 4to. I/. Iv, 
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Dcl^ption of Instruments, designed tor extending and improv¬ 
ing Meti&or^ogical Observations. By John Leslie, Lsq., 8vo. 

The Climate of London, deduced from Meteorological Obser¬ 
vations made at ditVerent Places in the Neighbourhood of the 
Metropolis. By Luke Howard, 8vo. 2 vuls. 1/. 5«. 

Boosey’s Collection of Works of the most eminent British and 
Foreign Artists, both ancient anti modern ; embracing Specimens 
of Engraving on Copper and Wood, from the Infancy of the Art 
down to the present Time. 

TvrOGRAPIiV. 

A Memoir on the Origin of Printing; in a. Letter addnssed to 
,lohn 'ftjphani, Esq. F K. and A S. By Ralph Willett, Es(|. 8vo. 

An Historical Essay on the Oiigin of Priruuig, ciansluted from 
the French of M. De la Serna Santander, 8vo. (Ss.; rj^yai 8vo. I2«. 

Biographical Memoirs of William CJed; including an Account 
of his progress in the Art of Block Printing, 4«.; royal 8vo. 8jt. 

Essay on the Origin and Progress of Mereotype Printing, by 
Tliomas Hodgson, 8vo. ]0.v 6d. ; royal i>vo. J8.v. 

A Supplement to the “ Bibliotheca llara et Curiosa,” contain¬ 
ing a small, but highly iulercstini: Ctdleciion of Hare and Curious 
Books on various Subjects and in all Languages. Jn the Press. 

'ropooiiAPii y. 

Annals of Glasgow ; coinprehciuling an Account of its public 
Buildings, Charities, By James Cieland, 8vo. ]/. 1«. 

An Abridgment of the Annals of Glasgow, 8va. 10*. 6V/. 

A CJeneral History of the County of York. By the Rev. 
Thomas Dunham Whitaker, LL.D., iolio. Part IH. 2f. Qs.^ 

Historical Memoirs of the City of Armagh, lor a Period of 1373 
Years. By James Stuart, A.B., 8vf>. I8.v. 

Voyages and Travels. 

Narrative of the Operations and Recent Discoveries within the 
Pyramids, in Egypt and Nulda; and of a Journey to ihe 
Coast of the Red Sea. ByG. Beizoni. Ito., with portrait, 2f. 2*. 

Forty-lbur coloured Plates, illustrative of that Work, Atlas 
Folio, 07. 6V. 

'Pravels through Holland^ (^lerinaiiy, and part ol' France, in 
1819; with particular reference lo their Statistics, Agriculture, 
and Manufactures. By W. Jacob, F.R.S. 4to., if. 15*. 

Journals of'I'wo E.xpeditions beyond the i>lue Mountains, .iud 
into the Interior of New South Wales, undertaken by order of th*,. 
British Government, i» 1817 and 1818. By John Oxley, Esq., 
Surveyor General of the 'I'erriiory, and Lieutenant of the Royal 
Navy. With Maps and Plates, 4to., 21. 10*. 

Travels on the Continent, for the Use of Travellers. By Mrs. 
Starke. 8vo., 1/. 5*. “ 

Remarks made during a 'Pour through the United States of 
America, in 1817, 1818, and IRlf;. By William Tell Harris, 
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Notes on Bio etc Janeiro, and the Southern Parts ; 

taken during a Residence of Ten Years in that Country. ^\Vilh 
two Maps and a Plan. By John Luccock. 4to., 2l. Gd, 

A'Tour through Part of the Netherlands, France, and Switzer¬ 
land^ in the year 1817. By Thomas Hcger. 8vo., 10^. 6tl. 

Selections from Letters written during a Tour to the United 
States, in the Summer and Autumn of 161.9. 12mo., 5s. 

A Picturesque Tour from Geneva to Milan, by way of the 
Simplon ; with thirty-eight coloured plates. 21. 12s. Gd. 

Journal of a Tour in J'rance, Switzerland, atid Lombardy, 
during the Autumn of 1818. 12mo., 2 vols., 16\«. 

The Tour of Africa; conlaluing an Account of all the Coun¬ 
tries in that quarter of tho Globe, hitherto visited by Eur&peans. 
By Catherine Hutton. Vol. ii. , 8vo., 12 a. 

Letters written during a Tour Ihiough Normandy, Brittany, 
and other ])arts of France, in IS 18. By Mrs. C. Stothard. 
With plates; 4to., 2/. 12\. (ul, 

Ill 5 ^ria and Dalmatia: being a d<'srii|tif)n of the munneis, 
customs, tSic., of the iuhabilants, and oT tlio-.e of llie ailjaceJit 
countiioo, with thirty-two i2ino., 2 vols., I?'. 


noous iMroiirr,]} r.v TiiiiUTTiiL aNO w i uTz. 

Pouquesille, e d.in;> la Givre. Ouvrage orne de figures, 

et ciirichi de c.'irics ogi'ap!iKjuc;« dressres t»ar M. Barbie du Bo- 
cage, 4 vols. Svo,, 2'. 12''. f)'/. 

Teinminck et Mcifiien-Laugier, Nouveau llecucil dc Planches 
Colorees d’OiseaiiN ; pour servir dc suite et de conipleinent aux 
planches enluminees de Buffon, Livraison 1., grand in-4to., avec 
six plcnchcs eolorees, ; in folio, 18^. 

Thory, Prodronu* dcs rspc>ccs cl variet6s connuos du genre 
Rosier, 12nio., avi-e fig., JJ.v. 

Oudart, (mleric ties Oiseaiix du C.ii inet d’Histoirc Naturelle 
du Jardin du lloi, Seconde Livraison, 4lo., 7s. 

Moreau dc Jonniis, JMonographie Historique et Medicalc dc la 
Fihvre Jaunc des Antilles, Hvo., 8js. 

Annales du Cerclc Medical (ci-devaut Academic de 
dc Paris,) redig6es par une Commission de lames 

de cette Socicte, ct composee dc MM. 
jeune, ct Delondre, Tom. I., Prcmfcrc 
pour 3 autres, 8vo., 18s. 

Burbier, Traite elhmcntaire dc Matie* 

Tomminck, JMauuel d’Ornithologic, 
des Oisoaux qui se trouvent en Eurojtc ; me 

sid6rablement augmenieo, 2 forts vols. rtvo. 

Guibourt. lli^toire abreget; des drogues simples, 2 vols, 8vo. 

Godart, llistoire naturelle dcs Lepidopteres, ou Papilions cre- 
pusculaires des en\irons de P.'iris, avec fig. pcintes par Gauthier. 

(’ode IMiarnniCt iiliqiu-, traduction Fran^-aisc du Coch’X Sledi- 
camciitiirius, par A. i. [j. Jourdan, 8v(.,, lo*-. 


-try. By ^ * 

.ematiquc 
edition, con- 
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> *■ iJji^ra, Coins d’Observfltions Nautiquos, contcnant toutcs Ics 
• coni^issanccs d’Astronomic relatives aux diflerents prol>l(^mes»Klc 
Navigation, &c. &c., auivi d*une Collection dos mcillcures tiibles, 
&c. 8vo. J8s. 

Deslandos, Elemens d’Agriculturc ct des Sciences qui s’y rap- 
portent, 2 vols. 12mo., .9^. ' 

Baron d’Heiiin dc Cavillers, le Magn^tisme eclairc, ou Intro¬ 
duction aux Archives du Magnciismc Animal, 8vo., 6s. 

Eineric David, Uemaniues sur Tllistoirc de la Sculpture, par 
M. Cicognara,, ou Essai histoiique sur la Sculpture Fran^aise. 

Cuvier et Lusleyrie, Ilistoire nuturellc des maniinii'hres, Livrai- 
son x,\., in folio, 1/. l.v. 

Beynier, De lecouuinie publique ct ruiale des Arabes ct des 
Juifs, 8vo., 12s. 

De Bradt, dr railairede la Loi deselections, 2d»^edilion, revue, 
corrigee eJ augnn nico pa; I’.iiiieur, Svo., f)s. 

f^rscrjplion des Anlicjurstln .Niosre Itojal }\ Paris, rommcncec 
jiar ti ll ai. \ iKcoiUi, eonliiiure et aiignicnlee de plusieui’S tables 
]>ai'M. le Comte d{’(’l.'.iiMC, ;'vo., I';. 

Elie-Eetebiin, E.^ais sur Tail iuotalli(iue, ou Traile 6l6mcn- 
taiic sur la C(iniKHss..iice <les jMim s nie!ullit|ucs, Part de Ics ex¬ 
ploiter, et de li s loiidie, l‘2mo,, 4.s. 

CT’.uvres de Ennius l^uinnus Visroiili. Mu^ee Pic-Clementiii, 
traduitde I’llalien par Sergenl itLireeau. Cbiluers I.—VI. Texte 
in-SvQiilf, planches pptit in-ito. Milan, 181o, 1819, each 8^.; 
grand papier, dto., each 1.5?. 

Landon, Choi.v de Tableaux et Statues des plus rclebresMusics 
ct C'abincts Etrangers, Li\rai'.ou IV. (coinpletant le. dcuxi&mc 
volume,) 8vo., avec lig., 13a. 6(1. * 

CEuvros cinnjiletes de, Fcnclon, Archevetjue dc Cambrai, pub- 
liees d’apies U'.s JManuscrits onginaux et les editions Ics plus cor- 
reetes, avec tin grand nombredes pieces inedites, Tom. I. ct IJ., 
8 VO., Vcrs.dllcs, Eebel, lb's. 

Forciirn Boi impoftid by Booscy and Sons, 
t'-'inue liiseetorutn Cermanicac initra cum indicc sys- 


Mo. 8, 12mo., coloured plates, 20l, 

.iz’s New Systematic Cabinet of Concho- 
mati, 11 vols. 4to., illustrated with 215 
'ally done up in extra boards, 3/. lO^r. 
jgrames, ChifFres, Lettros initiales et Mar- 
•':i les plus cclcbres Pcinlres, Dcssinatonr*;, 
. .l«ur Noms, &c. &c. Par jVI. F. Broil- 
lot, cmplojc au cabinet d'Estainpes, dc Sa Majcftie le Roi de 
Bavieiv, dto. sewed, with an immense number of monograms, ^cc., 
executed in lithography, 2l. 10s. 

Lucas Ciamicli’b Prayer-Book, beautifully engraved on stone, 
after the orig :ial diawings, with descriptive U.xl in Crerinan, in- 
itndcd as utr appendix to Albert DurerV prayer-book, folio. 


Folio, 61. 6i. 

Trav. 

1819; w 
and Manula.. 
Journals t>^‘ ’* 
qiK's figu.v 
ct Graven r.s, out 



INDEX. 

Aberd^nshire, observatious on the granite of, 29-51.—Se^ 
Mac CuUocht ■' ^ . * 

Aeademv of StHtH^ces at J^|ijji^proc^ecdings of, 3B8-302. 

Accanty (Mr. Fred^ckXd^^Kice of, with remarks, in the cause 
of Severn and Co.ji^jiPBnst the Imperial Insurance Com¬ 
pany,‘3311, 333 > 

Acidly action of, on the oxide of gold, 118—benzoic, founds in 
melilot and Toni^uin bean, 173—pyroligneous, antiseptic 
power of, ibid, 174,* 175—of manganesf*, experiments with, 
176-179—Boracic, analysis of, 196—Fluoric, fou«d in 
mica, 196, 197. 

Adelungy notice of the philological labours of, 201. 

A'&roliteSy on the composition of, 189, 190, 462. 

Agrictiltarey prize question in, 445 

Aikiriy (Arthur, Esq.) evidence of, with remarks, m the cause of 
Severn and Co., against the Imperial liisurancc Company, 
349, 3.5U. 

Alcaliy new vegetable, aci ount cf, 171-173. 

of spring and winter-felled trees, ’dilVereni qualities 

of, 395. 

Alexandriay observations on the inscription 
1-7—fac-simile of it, 8. 

Alison (Dr.) observati(*us of, on the theory^,_whieh asoi^'es se¬ 
cretion and animal heat to the agency of nerves, 269, 282. 

Allason (Thomas, Ksq.) on the euluiunsof the Athenian temples, 
204-206. 

Allen (W. F:sq.) evideuee of (with remarks), in the cause of 
Severn and Co., against the Imperial Insurance Company, 
333, 334. 

A/mawacit, computation of the elements for, 159-161. 

Altitudes, influence of different, upot* vegetation in different 
zones of the eaith. 262-266. 

Americay statistics of, 203. 

Analysis of mineral vvat<'rs, obervatioiis on, 217-230—Of rhu¬ 
barb, 288-292. 

Animals, preparation of the speciinmiii of, 457. 

Ants, ravages of, prevented by using salt as a manure, 67, 68. 

Arctic Voyage of Capt. Parry, account of, 35.5-3()l. 

Aroma, experiments and observations on, 109-117. 

Arracaeha root, observations on the culture of. 27. 

Arsenic, antidote to the }>oison of, 193. * 

Ashantees, on the origin of, 73—the close resemblance (and in 
many instances the identity) of their customs with those of 
the Abyssiiiians, a proof that they are liescended from the 
civilized Ethiopians, described by Herodotus, 73-80—coin- 
cid^ce between their superstitions, manners, and arts, and 
those of the ancient Egyptian^, 81-84—and .lews. 85,86. 
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AstronomicaJ and nautical collections, 145-165, 412-426. * 

Athens^ observations on certain columns at, 204-206. 
Atmosphere^ nature of, 11—observations on the uassme of light 
through, 12-25—temperature fat aflpcted by the 

great eclipse of September 7,; I t. 

Bacon (Lord), requisites of, for secret 'Writing, 89—Observa¬ 
tions thereon, 90, 91. , 

Balsams of Peru and Tolu, identity of, asOcrtained, 28—how 
obtained, ibid, 

Thomas), evidence of, with remarks, in the cause 
of Severn and Co., against the Imperial Insurance Company, 
334, 335. 

Baryta, test for, 189. • 

liitleau roulnnf, experiments with, 449, 450, 

Bauer (Francis) experiments ot, on the fungi which impart the 
colouring matter to red snow, o95, 396. 

Bengal, black varnish how prepared at, 31,'>, 316. 

Benzoic and found in the Tonquinbean and in meiilot, 173. 
iier 2 ^/iwA-(>1.) observations of, on fero-pi iissiates, 179, 180. 

'’•'s. of extraordinary si/c, account of, 86-88. 
coins of, discovered, 474. 
horatiL _ysis of, 196. 

£osrocibiti>r.) evideqeg^of, with remarks, in the cause of Severn 
and Co , against t^ Imperial Insurance Company, 345-347. 
Botanyy science of, promoted by the luhouis of Tournefort and 
Ray, 53, 54. 

RrcrmaA (T. Esq.), evidence of, in the cause of Severn aifd Co., 
against the Imperial Insurance (Company, .337. 

Brande (W. T. Esq.\ outline of his eonrse of lectures on 
chemistry, 215, 216—observations on the analysis of mine¬ 
ral waters, 217-230—the analy.sis of rhubarb, 288-292 
—abstract of his evi"' , with remarks, in the cause of Se¬ 
vern and Co., agaiu.. ' Imperial Insuiance Company, 
330, 331. ^ 

Bridges by suspension, on the application of the catenarian 
curve to, 230-23.5. , 

Bronchocele, remedy tor, 191, 192. 

Broughton (S. D. Esq.), observations and experiments by, illus¬ 
trative of the influence of the eighth pair of nerves over the 
organs of respiration and digestion, 292-314. 

Brownrigg (Dr.), on^he effects of salt as a manure, .56. 

BvffoUy anecdote of, 55. 

Calculus (biliary) extraordinary, account of, 86-88 
Cantharadin found in the potato-fly, 457. 

Cape of Good Hopcy vines of, ravaged by insects, 64- -salt re - 
commended as a preventive, 65. 
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Carmine, preparation of, 203. 

Carrot, beneficial effects of salt, in the culture of, 59. 

Cartwright (llfv. Dr.) on the effects of salt as a manure. 57, 58. 

Catenarian .ci^e, on the* properties of, with reference to 
bridges by suspension, 230^235. 

Caterpillars, ravages of, prevented by using salt as a ma¬ 
nure, 65. 

Catgut strings, hints on the manufacture of, 267-269, 

Chamaleon mineral, experiments on, with the acids of manga¬ 
nese, |7.5-179. 

Changes (apparent) in the place, colour, size, and figure,of the 
heavenly bodies, 9-25. 

Chemical 5'aewcr, miscellaneous iutelligencc; in, 171-190,451-462. 

Chenevix, (Richard, Esq), on a new method of secret writing, 
89-101. 

Children (J. G. Esq.) evidence of, in the cause (if Severn and 
Co., against the Imperial Insurance Comj)any, 347. 

Chisholme (Dr.) on vegetable antidotes to poisons, 193. 

Chloride of gold, action of salts on, 118—and of soluble and in¬ 
soluble salifiable bases on, 110-J 21. 

Chromate oVuon found in Shetland, 196, 462—of lead, or? the 
application of, as a dye, to silk, tyc., 451-452—of })Qlash 
analysed, 453. 

Chrome, on the snlphurct of, 452. 

Chromium, on the preparation of the oxide of, 452. 

Cinchona, chemical researches on, 388-392. 

Cipher, proposed by Lorrl Bacon, 89—observations on it, 90,91, 
95-^and on tlrat proposed by an anonymous writer, in Rees’s 
Cyclopcedia, 94—a new one proposed, with remarks, 95-101. 

Civilization, promoted by gartlening, 55. 

Clarke (Rev. Dr.) observations on the conjectures of, relative to 
the inscription on the ancient column at Aloxandria, 3-5— 
copy of that inscription, as deciphered by him, 7. 

Classical Manuscripts, notice of the discovery of, 473. 

Cleopatra*s Needle, notice of, 474. 

C/o^A, spontaneous combustion of, 186, 187—improvement in 
dyeing, 188—on rendering it incotnbustibie, 463-464, 

Coe Fire of Derbyshire, plia^nomcnv)u oi‘, described, 459. i 

Coindet (Dr.) remedy of, for bronchocele, 191. 

Colcbrooke (H. T. E^.) on the geology of tlie ' 
tains, 470-472, 

Colour, observations on the change*? oi"' ’ 

20-25. . Mnuce (and in 

Co/umn(ancient) .at Alexandria, oh,.,.. > on the 

on, 1-7—fac-simile of the inscription, 8. 

Combustion, spontaneous, singular instance of, 186—in oatmeal, 

454. 

Comet oS 1822, places of, computed, -113-415—on the easiest 
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and most convenient method of calculating the orbit of, from 
observations, 416-426. 

Compressibility of water, experiments on, 399. 

Conductory effects of lightning on a bad one, 460^62. 

Configliacchi (M.) experiments of, on the poison of vipers, 193, 
194. j 

Cooper (Mr. J. T.) evidence of, in the cause of Severn and Co. 
against the Imperial Insurance Company, 336. 

Copper, new test for, discovered, 182. 

Corn may be beneficially reaped, before it is perfectly ripe, 447. 

CoxwcU (Henry, Esq.) evidence of, in the cause of Severn and 
Co., against the Imperial Insurance Company, 336. 

Daniell (J. F. Esq.) observations of, on the editor,^ of the Bibli- 
oth^qiie Universelle, relative to his new hygrometer, 123-131 
—meteorological table of, for one year, with remarks, 131- 
13/)—experiments to ascertain the effects of the great eclipse 
in September, 1820, on the gaseous and aqueous atmospheres, 
135-137. 

Davy (Sir Humphry), discourse of, to the R'oyal Society, 380- 
386. 

Deville (Mr. James) evidence of, in tlw* cause of Severn and Co. 
against the Imperial Insurance Cianpany, 336. 

i^oc/i of Shetland, ol)servaliuii on, 1(13-108—synopsis 
of its different divisbhs, 108, 109. 

Diamond, on the structure of, 167-168. 

Difjestion, influence of the eighth ])aii of nerves on, illustrated 
by experiments and remarks, 292-314. • 

Dip of the needle, observations on, 459. 

Donkin (Bryan, Esq.) evidence of, with remarks, in the cause of 
Severn and Co. against the Jjiiperiul Insurance Company, 
■,!26-327. 

Douauli Wieuetd (M.) process of, for preparing artificial gems, 
184-186. 

Draptrz Qil.) ant'tote rerommend by, for poisons, 192. 

Dry l.oL in Ai'jjps. prevented by tilling up their Umbers with salt, 
44 • 

boiprovcment ir 1^8, 

5roi«j 

trative ol nQUee of, 170. 

organs of resp 199- 

Broumrigg (Dr.), • - gaseous and aqueous atmos- 

Bvffon, anecdote o ' ! ons i«i;xdc during it, 458. 

P-gypt, notice of Mr. Sou’s researches in, 47/5, 476. 

Electric and inaguclie pha nomcna, connexion of, 361-36*4. 

Eleciricnl experiment, 188, 

Elephant, death of, 203. 
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Errors \xi longitude, on the correction of, 396, 397. 

Evaporation of spprits, experiments on, 187. 

Faraday (MW^.)j^idence of, with remarks, in the cause of 
Severn and ' against the Imperial Insurance Company, 
340-343; 35(y-351—on the vapour of mercury at common 
temperatures, 354', 355. 

Ferro-prussiates^ observations on, 179, 180. 

. Feuillea cordifolia^ a remedy for vegetable poisons, 192. v 

Figure of the heavenly bodies, observations on the apparent 
changes in, 9-25. 

Fisher (George), on errors in longitude, 396-397. 

Fixed Stars^ corrections, in right ascension, of thirty-six, for 
every day in the year, 427-444. 

Flower, luminous appearance produced by, 469. 

Fluoric Acid found in mica, 196. 

Forshhammer {Dv.) experiments of, on the chainaeleon mineral, 
175-179. 

Fgurcroy, theory of, concerning the principle of aroma, 110. 

Frediani(Cavalier) letters of, to Canova, describing his travels in 
Africa and the East, 364-378, 

Fruit‘trees, beneficial efiects of salt in making them productive, 
61-63, and in rendering them unfit for the habitation of worms 
or insects, (i3-68—ripening of wall-frui]t, how facilitated, 448 
—to protect fruit from wasps, 448. 

Fulminating merrurt/, explosion of, 182 

Fungi, which tinge snow red, experiments on, 395. 

0 


Garden, Mr. (Alevautler) evidence of, in the cause of Severn and 
Co. against the Imperial Insurance Company, 348. 
Gardening, historical sketch of the progress of in ancient and 

modern times, 52-54—its influence on society, 55. ^ ,_ 

Gas illumination, improvement in, 464, 465. / 

GaS’htbes, lined with lead, benefit of, 170. f 473. 

Gelatine, new test for, 454. ’ 


Gems, (artificial) new mode of preparing, Ih^-i,. -nvof^ent in 
Geography of plants, defined, 239—-Strictures on Baron 
boldt’s works on this subject, 240*267. ^ 

Geological maps and works, notice of. 206. 

Oeoiogv, miscellaneous intelligence y of the ’’ - 
Gilbert, (D. esq ) observations of, 
rian curve, with reference to bnu - ^ 


population of 202,-ZM. , (and in 

G/ooc, (terrestrial) m rebel, notice m tlie 

Gold, action of acids on the oxide of, 118—of salts on the 
chloride of, 118—of soluble and insoluble salifiable bases on 


the chloride of, 119—on the iodide of gold, 121, 122—con¬ 
clusions of M. Pelletier relative to this metal, 123. 
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of Aberdeenshire, observations on, and on the identity 
gf certain varieties of granite with other rocks pertaining to 
*• the trap family, 29-30—geological r^cmbiance between 
granite and trap rocks, 40-45—insti^ces, iij-which the essen¬ 
tial chiiracters of granite are assumed*4by trap rocks, 45-61. 
Granville, (Dr.) treatise of, on hvdfocyaiTUC acid, reviewed, 
398-407. ‘ ^ ■ ’ 

Gtiaii cum, tincture of, a test for copper, 182. 


Hamilton, (Mr.) conjectures of, relative to the ancient inscrip¬ 
tion on the column at .Vlcxandria, 4, 5—cojiy of that in- 
scy|-iption us (lccipii>-nd by liiin, 7.* 
flams, (Mr. James) evidence of, witli (>l>str\ aiions, in the cause 
• >f Severn arid Co. .ic'im'>L tbe Imperial Insurance Company, 
:iM, • 

Hcuvunlt; lnuh"<, ol)8(-r\ iiioiis on the a[>[)areiit t'hungo in the 
place, ct.lour, 'i/e, and liguie of, 9-25. 

Hchflnck, (Kuive: i. C"'!-) evidence of, in tin; caii->u of Severn and 
Co, again.iL ibe *■ ;j)eii:d In. iirance t'li'iipany, 330. 

HimtlUnjn moinitain'S, geology ol, 470-172. , , 

Histun/ ol [li.inls denned, 239, 240. 

Jlitt, C'b') o!;>c: ulioii'. of, on the elKe.n y of salt in preventing 
the rjiv.ige'. of iu^eel^ on linil iree'., 0.'> i S, 
flollinijs/iiad, (Alt.) on the huiieiiei.d » il'ei is i i,;dt as a manure, 
57,Gl,(i:]. 

Home, (Sir Kverard) on an evTxaojdmary biliary calculus, 
8f>88. 

Honn/-tictr, lavage-'^ )».’* vented bv ^.dt as a manure, 

G4-UG. ’ ' * 

Ilorticulluir, .state of in ancient lin.e^, ,V2 -jirogress of in 
Kurope, 53, 54—its irillucin e on so- i. ty, .75. 

Hudson, (Mr. VV. H.) inijiiuvcineMit b,'. ni gas illumination, 462, 


Douanlf Wicta. Tliyina.-.) strh tuu-s on, 2{i.l-296. 

184-186. n) observati<>)js on the work.s of, relative to liic 

DiY/p?ez(M.) ani' lani.-g 235 Jb7. 

Dry \oi in *' n.v'd, Sclu-ele's p.oeess for making, 401—^\^aut|ue 
44 n"ii,ibid —Magendu ’ii, 402—and the Apothecaries’ Comt'any 
:: -n.d, 4()2 40-1. 
jBroUy 'f.,v 194. 

trative ot ^^‘^for.s, no 

organs of resp ..my, obsirvaiious on the chcm.i al 

Brownrigy (Dr.), mse of Si:\<-rn and Co. against, 3l(i. 

Bvffon, ‘anecdote o oliiinn at Alexandria, fac-simile of, 8 

.. uo 1,1 ' , 

Insects effectually destroyed by using common salt us a muimre, 
08, 69—esculent plants «>r fruit-trees, rendered unfit for Ukeir 
habitation by s.df. 63-6S. 

Voi.. \. ^ 2 Iv 
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/udW# of goW, e^cperimentg on, 121—analysis of^t, 1122^ 
Jo(Unej found in marine animals, 182—found in sponge, 456— 
a remedy for bronchocele, 191, 192. 'S 
Iron, chromate, of, found in Shetland, 19o, 462, 

Island rent asunder, notice of, 475. 

Jews, singular coincideD.ee ,between the customs of, itnd the 
Ashantees, 85, 86/ 

Johnson's dictionary, inaccuracies in Mr. Todd’s edition of, 284* 
288. 

Jordan, (G. W. Esq.) observations of, on the apparent changes 
of place, colour, size, and figure of tlic heavenly bodies, 9-25. 
Juice of the sugar-cane, an antidote to arsenic, 193. 

Knight, (T. A., Esq.) on the different qualities of the alburuuni 
of spring anti winter felled oak trees, 395. 

Lakes, temperature of, 198. 

Lamp, improved, description of, 101-103. 

Laugier, (M.) on the composition of aerolites, 189, 190. 

Lead, chrotnule of, applied as a dye to silk, 451. 

Leake, (Colonel) copy of an ancicul inscription by, at Alexan¬ 
dria, 7. 

Lectures on Chemistry, by Piofossor Brando, notice 215, 
216—at the St. George’s iMeilicai and Chemical School, 207. 
Light’house, (new) ert'cted, notice of, 450. 

Lightning, discharge of, through ii bad conductor, 400-462. 
Limestone, quality of, how to he ascertained, 407—common 
ltme,fchow eonvertible into hydraulic lime, 408—on slaking 
Urne, 409—hydrates of lime, ibid. —cfi’ects of lime on hydrau¬ 
lic mortars, 410—nature of hydraulic lime, 411. 

' ,.iuiure, (General) miscellaneous intelligence in, 201-207, 
473-476. 

—^- Greek, present state of, 201. 

Longitude, on the correction of errors in, 396, 

Lunar occultations, table of the places of all 

fourth magnitude, that are liable * ”«v(;/;:»cnt in 

for the different places . , 152-15u' 

putation of a visible occuitation, J6\’^-166. 

Lunar tables, table of the errors of, 166. 

Lgcopus Europreus, a sid)stitute for Perm ’ - 

3Iac Culloch (Dr.) observations of, on tho^anite of Aberdeen¬ 
shire, and on the identity of certain var^ics of granite with 
other rocks appertaining to the trap family, 29-39—geological 
resemblance between granite and trap rocks, 40-45—enume¬ 
ration of instances in which trap rocks assume the essential 
characters of granite, 45-51—on the diallage rock of Shot- 



INDEX. 


4di 


!and, 103^9—^liints by, on thb m^b&bture of catgut- 
atringSy 267-269. • 

Magnetic and electri^jal phenomena, connexion of, 361-364. 

Manganese, experiments with the acid of, on the chameeleon 
mineral, 175-179. 

Manusci'ipts, ancient Latin, discovered, 201. 

Martin (Mr.) on the’ effects of salt as a tnanure, 69. 

Meadow^saffrpn, experiments on, 468. 

Mn hanical science, miscellaneous intelligence in, 167-170, 445- 
451. 

Medicine, miscellaneous intelligence in, 191-196,465-468. 

Merchant ships, new principle of constructing, 393-395. 

Melilof, benzoic acid found in, 173. 

Mercury, vapour of, at common temperatures, 354, 355—pro¬ 
perties of, when solid, 358. • 

Metal, (fusible) metallographical application of, 453. 

Metallic vegetations, 181. 4 

Meteoric stones, on the composition of, 189, 190, 462. 

Meteorological Diary for June, July, and August, 144; and for 
September, October, and Nov(3JTiber, 477. , 

Meteorological Journal for June, July, and August, 1820, 138- 
143. 


Mica, fluoric acid found in, 196. 

Mildew, >», remedy for, 446. 

Mineralogy of Scotland, illustrations of, 207. 

Minerals, double refraction of, 168. 

Mineral waters, observations on the analysis f)f, 217—tests and 
apparatus requisite for, ibid, 218, 219—examination of them 
by tests, 219-222—analysis of, 222-230. * 

Mortars (hydraulic), effects of slaking lime on, 409—action of 
water thereon, 410—effects of lime on, ib/d —of their 
desiccation, 411. 

tabic of the distant visibility of, 169—notice of the 

Hughes, (K ’99. ^ ^ ^ 

' ■ 1 ,^. '*f) observations of, on the inscription on the 

Draptez (M.) AnV / ' ' ',1-7—fac-sirnilc of that inscrip- 

Dry 7,01 in •' ' • . 

' ' ■T»'’s,'*'‘''tusb, tou.iu 1 ,. suit, lo*, i_2. 


V indicat.... 
Hydrophobia, ii 

H, /. 


’'ineous intelligem-e in, 191-200, 4(35- 


Nfrves, obervations on .. ..„ciicy of, 269-282—experiments 
and remarks illustraili.ig the influence of the eighth pair 
of nerve.s over the orga. s of resjuration and digestion. 


292-314. 


Niebuhr i^baron), notice of ancient MSS. discovered by, 201. 


^attneal, spontaneous combustion of, 454. 


K 2 



1 'J T) r \ 


Ooculttiftomy |^lo ol tin pi ict« of rcitSirt stais that 

fre to» l^-l4*Z—tabic of the lojjaritbms of the cor¬ 

rections in fcecoods, to bp applied v itb the proper Mgns of 
tho> siiie»^'l48-l6l—tKcuItaiioiis fen, the cliffc m nt places of 
the Moon f ii«d(, I'Jt-lSS—comptilation foi a visible occul- 
lalion, Ibl-lGb 

OdoHiSf theory ^ th^ origpn of, life. 

0/Aer«, (Profe^apr) E»say of, on tin easiest and rno&t eonVe- 
nient metliod of calculating tlu oilnt of a comet fiom obser- 
vatiODS, 416-420, 

'OnionSf bencbciil <fleets of silt in lln i ulliwe of, 60 08. 
Ophtknlmm, Indian re meiK loi, l*)j. 

Optui,^ pi 4 t-cpustiou ill, 1()S, accmii I of an opueal ekcqition, 

282, 28} 

^atn, c fin > of in n t» iiii^ wlutt in [luluiis, 

1(»8, IfiO. 

Oxiimmuitu di\ acciljiali ii i i i In „ioctli of 

table s, ';•) 

P«7«/irt79 p (»/1'iN ioi u sL( j 1 n It !()'' 

Paiallai, oiithi c ilc i t k ii ol i pli lonl li 

Paits, popnhUoii (fl Jv a\an- 

Parltr s (VIi ) Pii[)io\( <11 i < n > <1 ii'l 10 
iV/i//N f s nil I I, 1 j out ]• ( ,..11 otholniillti i5, 
cm lli( b M i« 1 il < 1) ill II piomotui^ 6 oo1,207. 

pCioMlh o( M I I <1 > 1)1 ) in undpuii, I 

1 s( nil 111 jil nils III it lo 'i 1 )il < 1 h ilmatifiii ol ^volms ^ 
ins rl ())( i| K( JM i| lioyiii^ ll 1 n (>‘■-71)— is well 

IS 0 (f(ls 1 momo V ■•( t ibl( s, 70 7 1 —MimOf of 

th < vid n< i It < 1 V (1 *■'( \ < 11 itid < o / ) s tlu liii 

pi ml lii'.uiii ( 11 ,) in / olisi r\ uiotis tlu non, 

120. } to—))i, lb t\ t ol III it ( J17-12I) —ind uiiiuks 

tin the (hemu il (vulini tli n i\in, >21 }2ti - 110 >72 — 
dcscuplion of an apji n itns loi boilinj: sit.^ n ^ ''t 
Ptmu (Capt) a< count ol the \oyi ( of, lo th< j) )1 n u ions, 

Pt )«, (Don los ) on tlu native iinm if , »t ilo 2)27 

Pilff firry (iM ) I utsanil txpiiini a 1\ i ’ i \ o (;,« hi, 117- 

12}—elu mu d i m m h sot, ni i]m < \ th ''bii'-Kui 

t veMo I, t n Ciiiel < n ‘3 
Pitf ns (li oh, 1 sij ) ( n t < ol iM( ' of \v il I " ) 
Pi^vitw Balk bti till lo 1 i < lu il II \i( 111 s on, 
tSS- m. 

P/ii/p, (,Dt 1 Mill tun s 111 li ■' u oi r i neu ''\stiiTi 2« O- 

282 . 

rinf/ip* (Rich ml 1 >ej ( I M(1 II of, with i innks m the < luse* 
of Severn and ( o aj:iin',t I'u i up il lu'-ui nut ( ompain, 
}'>I 
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Phosphorus t ^ the prepaiation ol, 18 , 
Placet observations on tkfe changes of, tn tL|^e hctiVeiily bodies, 
9-25. ^ ^ 

Plantain Rootf a febrifuge, 195. % 

Plants, geography of, detintd, 239—^histoiy of, v^t, ibid. 240 
—on the number of known plants, and their dbtnbution m 
diffeient parts of the world, 240, 241—tbcir geographical 
dtstnbution, 241-254—their social and solitary appearance, 
2.5 1 —whether and in what degree thf'’new-and old worlds 
po»s< ss the same plints, *255—compaiative ^ifew of the tem¬ 
perature of both gual (outinput'4, 2.5()-2Ql—-rnfluence of 
ditfcrent altitude*- upon the vegetation of plants m the dif¬ 
ferent /OIK N ot the eaitli, 2t)2-2ofi—detc iniination of those 
ri l.itioiiv ot climate, which aie ino*'t tavouiable to any of tlie 
nioic toimnon cultIV lied plants, 2bf)—smgiilai instance of 
thfu vitality, 41>S, It)*) ^ 

Plfifinu}n, snlph.itf of, ji-i foi ddi cling g< latino, 4 5t. 
I*uiinlit, 'l)i ) 1 Hort* ol lo d(ii])hri lln in*-( nptioii on the 
WTi It \li\andua I 2—lopv ol il, .e-dciiphcied hv 

ltlllli)l 1 l\ 1*^13 pi till VIIK 1, C Yl)01l- 

Mctcoiofo ‘Mil. 

1 I Vl > i 1 

lolli ( nl i\ Iiinii it 2)2 

nJVf' >1 d' i olumii xf, ( (111 d iioitid 111 honoiii of the 

,l-,N,,h 

o( ‘ill.-nl I, n, ./„/ nir.la,i.o«,<tid— 

!(>■ 

f’o/<7i/i, ai lion of, Oil til ililoinl id i m >1 told, 1]*)>I21—- 
inuM •!< Ol, loiiiid 111 ill, |s| —II lU )*• 1 tlu (liioin.itc 

of. t M * • 

Potatu oliMfi itnm on tl i i v ii imti\ ol >, 27, 470—-the 
grow ill oi pol itoi s piijimiti d liv iisnijr s dl <i% ,i inaiiuK , 57, 
5s—(aiilhaiadm loniid in llu pol.ito 
Piize qutsiKun. in ophrs nnd iiiatlu main s, by the lloyal Aca- 
di ni\ of ‘sen in ( s ot Ibiissui, Ibs 150—in inedieine, hy the 
tSor II Ic d( ’'Il flfi nil and the Ac oUiny ol Sciences at Pans, 
1*)5, 5, mil b\ tin Soiutv of Seienoes at Copenhagen, !*)(> 

—Ill a 11 1 It 11 iiid tin iris, hv thf Ilaerlem Pbilohopliic.d 
Societs, '5 1 *( 111 nil il pn/r ipiistions by the s line 

siuitt' Ibi ,< - iiToi|iiiine !\ tin I i r in li Aeadcmy, 474, 

Pitfss/c unri, s ( n a I < And 
/*! t (ii ( fi I \ * Il f , 2(M M t 1 # s 1 S.3 
P io/r/u)tts Mil! i])*i pov 11 i 1, 17 3 17 5—pill dir atiiiii 

i* 17 5 ^ 


R tinhou , oi)-< i\ itions on, I'). 

7? n/, bi)i Mill al ill's! o\ i I II N fit, 1 

R( rip mi < \ nnn l)ifin it i-s pi i ti i tK i ipr, bem fit of, 4 17 
R(d •^n I iil\ ipp'aitini il I'* > - r\p iiiin ii|s on, 3*15 39d, 
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Refieston^ earthenware, potice of, 170* I ^ _ 

Refraction^ double, of mfoorala^ 108. 

Reiptratton, influence of the eU^ the oreans 

of, illustrated by expcrimenSm 
Rhuharht analysis of, 388-292. ' *». 

Robertson^ (Antony, Esq.) erhlcttjw of, (with ^emarjcs) in the 
cause of Severn and Ck>. amfi the Isipernd 'Insurance 
Company, 325, 336. t ^ ^ * 

Robxmetf (M.) 'Observafionf of on Aroma, 109>117. 

Royal Societi/f proceedings of, 378-387—analysis of its trans- 
factions, 393*399—list of its present officers, 380. 


Salt, (Mr*) copy of inscHption by, at Alexandiia, 7—notire of 
his researcheaJn Eg}mt, 475, 476. 

Salt, beneticial effects o^ m promoting the growth of vegetables, 
56-63— in rendering fruit-trees oi esciileiit plants unfit for the 
habitation of worms or insects, 53-08—and also in destroying 
them, 68, 69 —as well as weeds and other noxious vegetables, 
70, 71—a remedy for mildew in wheat, 446—a preventive 
dry rot, 448—^premiums oflered foi experiments on the 
of salt as a manure, 72—muriate of potash found in s n 
182—found in two volcanoes of Taitaiy, 107. 

5a//5, action of on the chloride of gold, J18—4nd 
and insoluble salifiable bases, 110 - 121 . n 

iSi'ien/j/ic 600 A 5 , analysis of, 393 411. ,ig ooi 207. 

iSIco^fand, illustrations of the niiiieralogy deting 1 
Scutellaria Laterifloia, a remedy for ’ liab.tation of %\onns «. 
-Secret wntmg. See Wntmg. j llum, 68-70 — is well 

Seppings, (Sir Robeit) on a new pimcp .,»s, 70 71—'Vlinnti of 
cnant-fhips, 39 3 J9'). ’Co lb* Ini- 

Severn and Co. (\Iessrs.) observations on thd|)ser\<Uions tin iton, 
the evidence given upon the trial of the t-320—and n marks 
the Impeiial Insurance Company, 316-354. ^1-320—3 30- 372— 
SAips, (merchant) new principle of constp .sng^l, 37 3, 374 
rot m, prevented by salt, 448. ol, to llu polai icgioiis, 

Silver, on the reduction of the chlon ’ ' 

-SinumAra fdmp, description of, 1<' coenin <f 1 pitalo 27 27 
6»ze of the heavenly bodns mu in 1)\ ii'ii\i to gold, 117- 
changes in, 9-25. Miiiitiimi viihMi 

Snow, red, early appearance of, 199—e 
—perpetual, regions of, 200. uij (•' ol w iln, 

Snoudon, measurement of, 397. < mu al u m aiciu s 

Societies, proceedings of:—^The Royai » 

387—of the Academy of Scitnccs >t l\u nmou^ s\sicm, 2ii9- 

Soutk, (James Esq.) coirections by, 

six principal fixed stars to every «lay .* ' u mnik*;, in tlu <aiise 
Spade hnsbamlrv, successful instance of, 447. ^iompanj, 

Spalding, (Dr ) on remedy for hydrophobia, 194. 
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aiion of, 187y 188, 

€^1^ ao^^t i&teriptioD by, 7. 




• ‘j ^ 

9mit, on ^ 
iodiM 
_ iiiref (col 
Sian, See „ 

StoHstici of'Aniuiea, 203. 

StrotUiat ISflL n 

Sugar t desonptioQ oiiui appara^s for boiling, 353, 354. 
Sugar-canef juicit otf an antidote to araenic, 193. 

Sweden^ population of, 203. 

Sj/lvesieTf (Mr.) evidence of, with remarks, in tho cause oP 
Severn and Co. against the linperidl Insuiance Companv. 
335j^36. ^ ^ 

Tape-worms, cause of, in pointeis and spaniels, 472, 473. 
Tartar volcaiiocb of, 197. « 

Tayloi, (John Esq.) evidence of, with remarks, m the cause of 
Severn and Co. against tlic Imperial Insurant c Company, 
'*47,348. 

]i, ture of Lakes, i98. 

■‘PPtT, loJ—for b.uyta and stroiitia. 189—enumera- 
f piopii foi the aualysis of mineral waters, 217- 
14 ^ nation of them by tests, 219-222—new one for 

il/?ca, • <or violets, 450. 

Mildfw, s of, toi restoring tlie \i Into in paintings, 

Mineralogy of - 

Aiiit tit a, 20 { '^f, ni his edition of Johnson’s Dic- 

Votnsh, at turn of, on •’ 

miiiiali of, tound n «ouuU in, 173. * 

f)f, 4 11 ^ L 

Potato, obst I \ a -n Wiui tut am varieties of gianitc, 29-r9— 
iriowtli oi ])ol *ices between them and granite, 40-45-— 
5H—taiithaiai, rap-rocks assume the essential characters 

Prize questtoriK, in <, 

dem\ of St It nt t s of . alt in the culture of, 58, 59. 

Sotitk tl Mt (If ( me, a 

lO"!, j, and In tin Sotiet used in Bengal, 316, 316. 

—m ai.,111 nlliiit md tin arts, 

SonetV, ‘ I "i, 1 tf)— ^ 

ucid by using salt as a manure, 
unfit for the habitation of worms or 
tables destroyed by salt, 70, 71. 
tent altitudes upon, in different 


sontty, 4f>( — 

arid, s( t Hijd < 
1 ^ (ifduet tinny, ‘-(I ( t b 4 
Pi rnluf /e n/s utul, an 
<1 177 


Rainbow, obst rvati 


R m, 1 


lo . 1 . (in 462. 


,n, account of, 171-173. 


Re ijiiiuf tjf tile Rechetches Exphimentnles of, onlin.e 

Red y non , ’^"411. 
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Vmu (Ptotct>&or)opinW^ account foi the ttpparentchii4|^ 

• of plac e, ooloui, ii)^ And figure, ol thejlteavenly holies, l4 * 
—observattoni l;^the»rv dRacentant for such 

change*, 

^ !.- inetancffi 

iurbsiTy, notice of, 107 



on the comprebSibiUty of, JliO 

growth ol, snoAeijslully pievtnUd m dcstioyed by salt, 

\ 70,71. ^ 

I Whale torpedoes, notJ'‘e'\)t, 440 4 

"Wheats remedy tor mdofcsv H6 
TfTiite m paintings , robes',lb rcstniiu„, 1()8, lb') 

Wilkinson Qlii NmiuU), cvuUiuc ot, m tlu caus( f)f Severn ami 
Co. against tht Iraperidl Inburaud Coni[)an\ \M, 1J8 
obeervatiops thereon, 0 lb 340 

1 . - ofci nut s, 

vidi n( ' 17b 

inwU ‘''•’iK-iiicut V,, 

Wodammi, t n.ilysis ol-ktr^ dfc-;;;;vdon by 
WoUttstoH (Dr)m(.<» rtnniteof f ^loiuid (Hats 
inaudible by cvolcduoes ot Tut' ;. '' on, 1 

Wood buried m tlr hloride ot gold 01 b bait* 

TToms,efFcttii ill\ (bases, 1 lb-121 {(,1, icd 

08, 69--fscul( 111 j 303 411 
habitation liy s dl (lUiint ralogy 
WrUing (m < u t) 11 qm "dy lor ’ 
sei^ations on T lud B 
of, proposed with u rn iif pnnci* 


Wihon (Mr Ddiiibl), 
* caube, 321-324. 
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’* ''I'-oftl., s„ 

'' lulos. 1... /A.. I 


. •'< ^ Ot 

1 ,,“?"' to. 
''"’4b. 


on • 

00 (} I 


Yeast, used as a manure, 4d»ons on thd) tro» 

Yem-tree benieb, a piotecticht^l die -320 i‘ 

' 31f>-354 >l 32b-330 J>2 


in wKs 
^ > - 


Zea (Don pianctsco Antonio 
27-—on a spicicb of Indian le ot, 

ZiHonia, process tor prot 103 

servalions 


L T1 


333, 3j1 
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n ittilo 2 > 27 
i. to gold, 117 - 
w ill MoiiMiur 
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388-302 
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